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P. 35
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P. 46
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P. 51
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Second Paragraph.

The sentence which
even totiay the way

Reference “(FRD, p. 55)” should be “~60~ P* 55)*”

begins on line five should read thusly: “While

by which these particles influence bodily or..
cellular changes is not co?wletely understood, it is known’”...ecc.

Third Paragraph. “...these particles may disturb the nucleus

(center) O& (not or) the chromosomes”. ..etc.

First Paragra~h. “the Phoenix was boarded (not bounded) by the”

..●tc.

Second Paragraph. the capital letters (ENW) should represent the

reference and page cited thusly (51, p. 679).

Third Paragraph. should read “In this borb (omit, however,) there

was a shaped charge which surrounded a hollow (not hallow) sphere

of“
#

Second Paragraph. parenthetical notation

to publication iriadvertently omitted from

Imperial Conspiracy, ” bjjDavid Eergmani.

(JIC - p. 55) is reference

references ~ “Japan’s

‘.

FOUrth paragrwh- Seplling of Hiroshtia’ s Mayor should be Yamada

(not Yamade).

Second Paxayrapn. Parenthetical phrase on line nine should read

“(such as automatic multi-channel blood analyzers_)”

Second Paragraph. Description of Roagelap should read “which total

only .647 (not 647) square rniles’’...etc,
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Line at top of page should read “persons no longer able
.. (not work) ...etc. *

Reference in first paragraph should read thusly (77, p.

..-
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to walk..”
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Fourth Paragraph. This paragraph actually refers to Ror,gerik. For

Utirik, it should read “Eastward on Utirik, Lhe fallout began 22
hours after the explosion. According to all reports, it was not
visible.”

Second Paragraph, last sentence. Reference (1944, p. 5) should read
(44, p. 5).

Third sentence from bottom of bage should read “emitted from a 360°

circle” (not 3690).

In the quotation,

In the quotation,

Fourth Paragraph,

I?Ex”” .

“date” should read “data”.

the parenthesis should close after “precusors) ,“

second line. Which have not yet been touched .

Fifth Paragraph, second line. ‘a little” should read “little.” m

Second line from bottom of page. Should read “to 167° 04’ E.”

(@it to 1660). These coordinates come from another source

accidentally omitted, “A Guide to Place Names in the Trust Terri-

tory of the Pacific Islands~” by 5.H. Bryan? Jr.~ Bernice p: Bishop

Museum, Honolulu, Ha~~aii, 1971. (liar.20).

At the end of the second quotation in the reference the capital
letters “pG” should be eliminated.

Fourth Paragraph~ first word. “-x” -should r-d “safe”.

Third Paragraph. The phrase “and no other group of people in the

world have been exposed to the same amounts and differing kinds of

radioactivity .“ is repeated twice.

Recommendations one and two here refer to Utirik Island only.

Second sentence. Should read “staff metier” (not

Fourth Paragraph. It should be Itsuo (not Istuo)

First line. It shouldbe “Gwenby” (not Ownbey).
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February 1973
Senator Otymplo T. Bofja, Chairman
Representatwe Timothy Olkeriil
Representative Hans Wiliander

The Honorable Tosiwo Nakayama
President of the Senate
Fifth Congress of Micronesia
First Regular Session, 1973

and

The Honorable Bethwel Henry
Speaker, House of Representatives
Fifth Congress of Micronesia
First Regular Session, 1973

Dear MX. President and Mr. Speaker:

It is a distinct honor to transmit to you by means of this
letter a report by your Special Joint Committee Concerning
Rongelap and Utirik Atolls. Your Committee, as created by
Public Law No. 4C-33, has worked faithfully and diligently
to fulfill its obligations under the mandates of the law.

During its work, your Ccmmittee has been confronted with
the technical nature of subject areas, which have in part
produced perplexing problems connected with the well-being
of the people involved. This report attempts to deal with

and explain these, and does make recommendations which it
feels are both practical and necessary.

While the Committee is certain that this is the most com-
prehensive and extensive investigation ever made concerning
this matter, it wishes to state that the report is by no
means as exhaustive as it could be. Had every medical
aspect of this subject been explored, the length of the
report would have been increased by half, or doubled.
Furthermore, it was a determination of your Committee that



2.

the area of compensation needs further inquiry and deserves
to be the subject of a subsequent report. For these reasons,

and others, this report represents the Committee’s final
determinations in the light of present evidence. It should

be noted that your Committee is submitting its report in com-
pliance with P.L. No. 4C-33, even though additional informa-
tion was being received after the report was written. Con-

sequently, the Committee wishes to reserve the right to include
additional information concerning the m-edical aspects in its
subsequent report on compensation. Your Committee feels that

this is right and proper, considering the nature of and the

circumstances surrounding this subject.

Respectfully submitted,

lvmnio T. Borj~+W===== ~lesentative Hans Wilianzer
, V.&nber

p.eFresentative Timoth:yOlkeriil I concur: Y /

Member Re~resentative Ataji Bales
Inter~reter/informant
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FoURTSCOMRESS OF Micronesia
Public Law No. 4C-33

S~ONK) REZUIARSESSION,1972 (H.B.No.199; H.D.1)

JUTACT

TO createa SpeCi~ Joint Cdttee concerningRongelspand Utirik
Atoils,to appropriatemm v thereforand for other purposes.

1

2
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17

18

19

20

21

22

BE IT ERACTEOBY TSE CORGREM OF MICRO~IA :

Section1. Statementof Intent. Duringthe periodfrcm

1945 to 19$8 the United States of Americaexplodedataic wea-

pons on Bikini and EniwetokAtolls in the MarshallIslandsDis-

trict. As a result of more explosions,the people of Rongelap

and UtirikAtolls in the MarshallIslandsDistrictwere exposed

to irradiationand have been and are sufferingseriousill ef-

fects end medical disorders. It is the sen8e of the Congress -

of Micronesiathat these people shouldreceivethe best medical

treatmentavaUable and that these peopleshouldalso receive

canpensationfor the injurieswhich they have suffered. To in-

sure that the peopleof Rongelapand UtirikAtollsreceivesuch

treatmentsmd cmpxisation,the Congressof Micronesiais creat-

ing a specialJoint canmitteeto investigatethis situation.

Section2. Creationof SpecialCommittee. There is hereby

createda specialJoint camnltteeof the Congressof Micronesia

to be known as the SpecialJoint CommitteeConcerningRongelap

and UtirikAtolls hereinafterreferredto ss the SpecialCcmmittee.

The SpecialC~ttee shallbe canposedof three members,to be

appointedby the Prestdentof the Senateand the Speakerof the

House of Representatives.Such appointmentsshallbe made on or

beforeMarch 25, 1972. At the firstmeetingthe SpecialCommit-

tee shall selecta Chairman.

—
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Section3. Duties of SpecialCasmittee. The SpecialCa-

mitteeshaU. investigatethe resultsof irredlatlonon the people

of Rongelapand Utirik Atolls in the -shall IslandsDistrict,

shallattemptto secureany and all medicalassistanceand aid

for the peopleof Rongelapand Utirik Atol18fra vhatever

sourcespossible,and shallattemptto obtainccapensatioafor

the peopleof Rongelapand UtirikAtolls for the in$uies which

they suffereddue to exposureto irradiation.

Section4. Pmers of SpecialChttee. The SpecialCcss-

mitteeshallhave the pover ta conducthearingsand investigations,

issue subpoenasrequiringthe attendanceof vitnessesand the

., ., ,,.,.,,,,.,..““...—.—
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.
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productiono? books, documentsantiother evidenceend bring suite

in any courtof

its osn name to

powersprovided

TrustTerritory

Section5.

the Trust Territoryof the PacificIslandsin

enforcesuch povers,in additionto all of the

in SubchapterIV, Chapter5 of Title 2 of the

Code.

Report of Specisl Committee. !Ihe Special Com-

mittee shall submitan interimreportto the Resident of the

Senateand the Speakerof the House of Representativeson or be-

foreMW 25, 1972. After said interimreport is presentedto

the Resident and the Speaker, the SpecialCcmm.ltteeshell con-

tinue Its vork until the members thereoffeel that theirmission

has beenccsapleted.The SpecialC~ttee shall subm.lta final

reportto the Congressof Micronesiaduringthe FirstRegul=

Session,FifthCongressof Micronesia,aftervhich date the



FOURTHCONGRESSOF MIC3WES1A

SEC~D SPECIALSESSION,1972 P.L. 4C-95
(S.B. No. 261, S.D.L, H.D.1)

To appropriatethe sw of ten thousanddollm ($10,000)to cover
the costand ccmtingentexpensesof theSpecialJointCodttee m
RongelapandUtirikAtolls,and for otherpurposes.

BE IT ENACTEDBY THE CONGRESSOF MICRUVESIA:
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section 1. The S- of tenthousanddollsrs[$10,000),OTSO

E,Ichthereofes may be necessary,is hereby appropriatedfrom the

GeneralFmd of the Cmgzwss of Micronesiato &fr~ the cost and

contingentexpensesof the SpecialJoint Ccmittee Concerning

Rongelspand UtirikAtolls as createdwiderPublicLewNo. 4C-33.

The ma hexwinappropriatedshallbe expendedat therequest,

directim, andapproval

●ccompIishthepurposes

is herebyauthorizedto

me*ers as it feelsare

of theQIairmanof thesaidCAttee to

of IMlic L= 4C-33. The SpecialComittee

hiresuchconsultantsandotherstaff

necessaxy.All fmda apprqriateduder

thisSectionwhichare not expendedor obligatedforexpenditure

beforeJanuary1, 1974,shallrevertto the GeneralFundof the

Congressof Micronesia.

Sectial2. This act shalltakeeffectuponapprovalby the

HighCo-issioner,or uponitsbecominglawwithoutsuchapproval.

%,-....
.

High Commissioner
‘X7> TrustTerritoryof the PacificIslands

.

\,>



SpecialCanmitteeshall ceaseto exist.

Section6. Appropriation. There 5s herebyappropriated-t

of the GeneralFund of the Congressof Micronesiathe = Of

$10,000,or so much thereofasm~be necessary,todef?~ the

expensesof the SpecialCommittee. The sum herein appropriated

shallbe expendedat the request,direction,and upon the ap-

provslof the chairmanof the SpecialCcamitteeto acccnplish

the purposesof this act. The SpecialC~ittee is hereby au-

thorizedto hire such consultantsand other staffmembersas it

feelsare necessary. All

which are not expendedor

15, 1973, shallrevertto

Micronesia.

funds appropriatedunder this Section

obligatedfor expenditureby January

the GeneralPun& of the Congressof

Section7. EffectiveDate. This act shalltake effeCt

upon the approvalof the Kigh Commissioner,or upon its beccsaing

lawwithout such approval.

* 1972

EdwardE. Johnston
High Cmnisslonw
Trust Territoryof the PacificIslands
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“History shows that these hypotheses about the

nature of things are valuable even when, as later

experience reveals, they are false. Man approaches

the unattainable truth through a succession of errors.”

--+lldous Huxley, Collected Essays



FOREWORD BY THE COMMITTEE

As mentioned in the letter of transmittal, had the Committee covered all

the aspects of

longer than it

with radiation

its assigned subject, this report would have been considerably

is at present. Thousands of books and other materials dealing

have been published. Thousands of scientists, technicians

and researchers are studying radiation ai:dits effects today. Among these

people there are, even today, varying opinions as to the benefits and liabilities

of radiation as it is used oy and on man. Despite all the scientific inquiry

and discussion, the field of radiation and its many aspects is a relatively

new one. This is especially true in regards to how radiation affects human

beings and will continue to be so since ethics and morality forbid man to

experiment upon his fellow human beings. Because of these factors, this report

is by no means to be considered either final or comprehensive. There never

will be a “last word” on the subject. The Committee does believe, however, that it

is perhaps the most extensive treatment ever given to the subject area, for not

only does it consider strictly technical medical aspects of the problem, but

includes other related topics such as nuclear weapons, experiences in other

countries, the personal feelings of the exposed persons themselves, psychological

and cultural aspects, and the effects and influences of human judgment, timel

circumstance and, if you will? fate. The Committee believes that such a

holistic approach--as opposed to an atomistic approach--is the correct one to

follow concerning this topic, It is an approach simila” to the concept in

medicine of treating the whole man, rather than just kieating an illness or

disease as a single, isolated event unconnected with the complex interrelationships

of the total functioning organism.

AS mentioned, the Report is not as complete as it could be. By the same

token, it is not perfect? there may be errors, flaws, or faulty assumptions

contained in it. If there are, they will be noted by those persons who are more

. \3



experienced in the subject areas of the report, or, who have had available to

them information or facts not available to the Committee. If there be such

errors, or flaws, however, the Committee does not apologize for them, but rather

asks the reader to accept them as being inherent to the technical nature of the

area and the difficulty in collecting information concerning it. The Committee

believes that it has done the best possible job with the resources available

to it and considering the formidable constraints of time and space of an event

which occurred over eighteen years ago, but which is still affecting the daily

lives of the people involved , and may affect those of their descendants.

Some readers may object to the narrative form of the section dealing with

the detonation of “BravO” and subsequent events that occurred. The Committee

feels that the approach to this section is justified, however, since in combining

known facts, with recollections of the pepple the re-creation of tie event itself

brings into relief certain facts and circumstances and their relationships

which could be missed by the casual

with the event. The Committee also

reader in looking at charts or tables connected

believes that this approach also makes what

could be a dull and uninteresting

highly specialized topic somewhat

the personification of “Bravo” as

section in an already cumbersome report on a

more interesting for the reader. For instance,

a “sleeping giant” whose radioactive cloud behaved

as if influenced by “trickster ghosts” may be considered repugnant or perhaps

improper by some scientists. Be this as it may, no one can deny--not even the

most prominent scientists --that the radioactive legacy of such an event has

continued to “live” until this day both in a purely physical and biological sense

and

the

in a psycholo~ical sense.

In writing this report, the Committee has attempted to popularize and simplify

subject of radiation

The very subject of

and its effects.

radiation is a very complex and large one, a fact which

is indicated by the remark of one scientist in talking about radioactive

-.



In all instariccs it was :~otpossi?,lc to cx~lain evcr:;tl]ingas ‘::cllas could

‘bewisllcd. I)esiite tliis,the Comrlittee feels k’latthere is enoug;lbasic

ir.formati.onin L,lain l~nquagc and >lain ideas to g!ve the reader sufficient

knowledge to F;ake the rc~ort ald it- recomnendations neai~ingful. Tiieaccurac:~

and a!>pro~riatcness contained in the introductory section dcalinq with radiation

in aeneral is ~>rimarily due to the efforts of the Coruxittee’s consultants--es:)eciall:

to Dr. ‘ti’illiamS. Cole, Dr. E. Eric Pocirin, and Dr. Tosiliyuki Kumatori. T!leir

assistance in editing this section has been invaluable.

Relative to this, it s!~ouldbe cm!,;lasizedthat the ccmsultal~ts to the

Commit’tcfjshould in no -,~ayi)t? connected ‘,litllthe validity of the re~jort, its

assumr.tions, conclusions, crj:inionsor recommendations. Under no circumstances

should any :)artof this report----~itllthe excel)tion of the consultants’ re~;orts

to the Committee--j)C!taken to represent the views of the consultants, the

urbanizations irlwllicllthey wor}:or with which they are ccxnlected, or their

respective governments.

In com;entinq ur,on its OV,T-Ireport in this foreword, the Committee would also

like to bring to the attention of the reader what it considers to be some

rather i:.tere.-cinqcircumstances, w!lichma:[or ma~~not have bearing on the

report itself.

One of these, mentioned later on, involves the lack of information received

from the Atomic Energ;rcommission and tileDepartment of Defense. ‘l’hisinformation

was recluestednearly one

follow-up letters by the

is a self-evident fact.

~yearaqo. No response has keen forthcoming--despite

Committee. The Committee believes this points out what

The mandates of tileCorxnittee hy law are basically inimical

#



d///,
to the interests of the Administering Authority. Yet the basic information

needed by the Committee must by necessity come from that very same source.

Coupled with this are the contradictory natures of Micronesia and American

interests embodied in the Trusteeship Agreement which are manifested in the

daily operations of the Trust Territory Government. In short, the Committee,

in carrying out the wishes of the elective legislature of Micronesia, has had

to deal with an incident caused by the United States. In trying to investigate

the matter, it has had to request information from U.S. agencies and departments.

This situation was further exacerbated by the events which transpired in

December, 1971, and January and March of 1972. The issue of the medical treatment

of the Rongelapese and Utirikese had beome a “hot potato” politically (a fact

which is discussed in the report). As a consequence, a somewhat highly charged

emotional atmosphere has pervaded the Committee’s work and investigations since

its inception. This is clearly evidenced by the pointed absence of an enacting

signature on the law which created the Committee. The law and the Committee

were passively allowed to come into existence through mechanisms of law, rather

than with official approval of the Administering Authority. This apprehension

about the Committee and its work has, in some quarters, been lessened as it has

continued its work. The Committee has always taken the approach that its studies
t

should be serious, well-considered, careful and conducted in a mature and

professional manner. This has resulted in developing excellent rapport and

cooperation with the executive branch of the Trust Territory Government, although

the same cannot be said to hold true at certain other levels. This has been

evidenced at various times by several occurrences described below,

First, the Committee was pleasantly surprised by the fortuitous appearance

of Dr. Darling of the ABCC and Dr. Steinfeld of the U.S. Public Health Service

while on Saipan. They appeared in a deus ex machina fashion as in Greek plays——
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of old. Dr. Darling offered the assistance of his Commission, and Dr. Steinfeld

the resources of the Public Health Service. While the Committee has no reasons

to suspect the intent and motivation behind their offers, it does believe that

these visitations were more than just coincidental.

Second, the Committee’s reception in Tokyo, Japamby both

and the United States Embassy, while cordial, appeared

which contrasted immensely with the reception accorded

Nagasaki. The Committee has compared notes with other

somehow

that government

to be unenthusiastic,

it in Hiroshima and

committees of this Congress

and has found that receptions by representatives of both the United States

and Japanese governments for cominittees concerned with status or resources

development were far and away more enthusiastic than that of this select

committee dealing with the irradiation of Micronesia citizens.

Third, this Committee became aware at the conclusion of the September, 1972,

survey of a somewhat amazing fact. As early as March of 1972, even before

Public Law No. 4C-33 was allowed to become law, and before the Committee’s interim

report, one of its consultants was approached by a representative of the Atomic

Energy Commission and informed that he might later be asked to participate in

the annual examination of the Rongelapese in order to give credence to the

correctness of the surveys. That this came to pass, is again, the result of

more than just simple coincidence.

Fourth, reference is made to lack of cooperation from the AEC and DOD.

The Committee finds this most interesting, especially since it is aware that the

AEC, at least, iS not unable or unprepared to offer such information or assistance

if requested from the proper sources. Specifically, the Committee wishes to

r@f@Z to a letter from Representative Bales to Senator Henry M. Jackson of the

U.S. Congrees, which he sent the Senator during the

held in Palau in 1972, concerning the plight of the

session of the Congress

Rongelapese and Utirikese.
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senator Jackson~ in turn~ referred the letter to the Atomic Energy Commission.

The AEC then sent to the Senator . :welve-page report from the General Manager.

This report included some information requested by the Committee; however, the

Committee only came into possession of it indirectly and not in response to

its request.

What the Conunitteewishes to prove by mentioning these incidents is not

that it has developed a pathologically paranoid attitude wherein i- believes that

information is being consciously and intentionally withheld from it, but rather

that there are perhaps larger, unseen forces at work of which the Connnittee is

for the most part totally unaware, but which it believes exist nonetheless, due

to the conflicting nature of its mandates which could possibly conflict with

certain interests of the Administering Authority.

One final word should be mentioned concerning this report: how to read it.

As readers will discover, it has been written in an inductive fashion; that is,

evidence is presented, studied and evaluated, which E- the basis for later

conclusions. The report at the same time also goes from the general to the

specific, an example of which is the early broad sections on radiation in

general which help explain discussion of specific radiation effects later on.

The Committee began its study with no assumptions, but has formed opinions and

conclusions as information has developed. The report is written to reflect this.

Lastly, one word of advice, for those who wish to merely read the

recommendations because of the length of the report. The Committee would advise

against this. This report is structured so that evidence and information build

continuously to the concluding recommendations. Thus the recommendations are

not easily understandable without reading the whole report. We, the members of the

Committee, suggest

reading the report

that those who only want to read the recommendations, stop .1

at this point.
1
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● ✌✎ A dead youth is a blasphe~ against the God of Life.

No one desires war, but a fool or a madman, and there is no

longer room in the world for madmen or fools. We dew the

infallibility of the atom bomb; we affirm the infallibility of

the brotherhood of mam the world over.”

--Sean O’Casey



DEDICATION

First and foremost, this report is dedicated to the memory of a

young Marshallese man, Lekoj Anjain, who was one year old when the

world’s greatest nuclear explosion was detonated one-hundred miles

from his home on March 1, 1954 and who was nineteen years old when he

died during treatment for acute myelogenous leukemia in a small hospital

room at the National Institute of Health at Bethesda, Maryland on

November 15, 1972. It is also dedicated to his parents and the people

of Rongelap and Utirik, who were exposed to radiation from the 1954 tests

and to their descendants.

Also, by inference, this report is

those Japanese and Americans exposed to

from the Hiroshima, Nagasaki, and ~avO

also dedicated, not only to

the effects of nuclear weapons

bombs, but to those scientists

who willingly or inadvertently sacrificed their health or life in order

to gain new knowledge about the little-understood phenomenon of radio-

activity. Finally, it is also dedicated to those unknown and unnamed

people now, and in the future, who may suffer or die from the effects

of weapons-testing conducted by the nuclear powers of the world in the

name of national security or through the misuse or real-application of

radioactive materials and instruments. It is hoped that this report

will contribute to the understanding of a complex, subtle, and important

subject and will serve as a warning to its readers thRt man must increase

knowledge of himself and his neighbors in order to better control forces

of nature at his disposal lest those very forces end up controlling and

destroying man.



“They were deliberating among themselves as to how they could

give wings to death so that it

everywhere both near and far.”

could in a moment penetrate

--The Labyrinth of the World in Czech, 1623
Jan Amos Komenscky,
Comenium, Last Bishop of Unitas Fratrum Bohmorum.



INTRODUCTION

RADIATION IN GENERAL

Man lives in a naturally radioactive environment. He is surrounded

by radioactivity

the world. Like

much as he is by the great ocean of air which envelops

air, we cannot see radioactivity with the naked eye, but

we know it is there because its effects can be

can be measured with special instruments.

If we could give color to the radioactive

observed and its presence

rays which are naturally

present in our environment , we would behold a wondrous display of activity.

We would see these rays emanating from the wood of our houses, the xocks

and soil of land, from living plants and trees, and from cement buildings

and metal structures.

In addition to this, we would see radiation and other rays passing

through the air from television sets, power plants, wristwatches, paint,

canned foods, the milk we drink, and from the X-ray and other ray-producing

machines in doctorsl ad denti~t~i offices and in hospitals and research

institutes--not to mention facilities which produce radioactive materials

and facilities which use them, like

We could see them shooting out

fresh-water lakes, fish, birds, and

from deep in space stabbing through

atomic power plants.

from the sand of a beach, the ocean,

animals. We would also see cosmic rays

the atmosphere and actually passing

through our tidies, and other matter.* Finally, if we could see inside our

bodies, we would also see rays emanating from different areas--the result of

certain radioactive elements, such as potassium, which are possessed naturally

*Some cosmic rays are so powerful, in fact, that they
.n mines over a quarter of a mile (1320 feet) below the

have been recorded
earth’s surface. (46)
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by us and which fern a part of the total amount of radiation which we

are exposed to during our lives.

Radiation has undoubtedly been present in the world and the universe

since its creation and has resulted in the natural radiation background

which surrounds us today. !ladiation, the sending out of particles, or

invisible “bullets” from an atom can be both natural, meaning it can be

found occurring in certain rocks and minerals, or it can be created by

man. The atom, then, is the basis of tilisradioactivity, and a brief

discussion of the atom and its relation to man and to radioactivity will

be undertaken to help lay the foundation for the understanding of the

sections in the report to follow.

If we look at ourselves and at other objects, we see that these

things appear to be more or less solid. Yet scientists also know that all

matter is made up of smaller parts or components. Thus , while we can look

at a beach as a whole, we also know that this physical thing we call a

“beach” is also composed of millions of tiny bits of sand. Further

investigation will show that the sand itself is made up of many different

kinds of minerals, these minerals are made uv of smaller rarts called molcules,

and the molecules made up of atoms, which are, for the practical Purposes

of this report, the smallest particles of matter which we shall discuss.

The atom, we might compare to a solar system like our own. In a solar

system, the sun at the center has, revolving around it, a number of planets.

An atom is similar in structure. Around the center, or nucleus, revolve’

a number of electrons. The nucleus, however, is not generally of one

substance, but several, like a handful of marbles t~ghtly bound toqether

by an electrical charge, which is also involved like gravity in a solar

system in keeping the electrons operating in their regular positions close
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to the nucleus. This is, perhaps, an over-simplified description of the atom,

but one which will have

hundred different atoms

to suffice for our purposes. There are a few

and their difference is indicatea by the number

neutrons (neutrally charged)

their nuclei. An element is

in its nucleus. Isotopes of

in their individual nuclei.

and protons (positively charged) “rnarblcs”

of

in

defined as an atom with a given number of protons

an element have different numbers of neutrons

TWO other qualities of atoms and their relation to radioactivity should

be mentioned. Atoms ray emit different types of particles of different

energies. A second fact is that the number and

determines the chemical factors of an element.

there can also be atoms with the same nurmer of

the same number of

Since they are the

positively-charged (protons)

arrangement of

P:hilemany are

electrons and,

electrons

different,

consequently,

particles in the nucleus.

same in this respect, they are like chemical brothers.

They

only

can form the same larger units like molecules.

There are five types of emitted energies mentioned in this report but

three will be used frequently. The five are:

1. Neutrons

2. X-rays

3. Gamma rays

4. Alpha particles

5. Beta particles

!Jeutrons: These particles are emitted during the chain reaction

which takes place during a nuclear explosion of an atom or hydrogen bomb.

A neutron has about the same mass as a proton but is uncharged. It is

highly penetrating in all materials except those of mass near that of its

own.

3



X-rays and gamma rays: These are elcctromaanetic waves of relatively

high energy and therefore having relatively high penetrability through

matter. They may be emitted from a nucleus, a gamna ray, or produced by

electron rearrangements outside of the nucleus, X-rays.

Alpha particles: These are helium nuclei and arc emitted from the

nucleus of radioactive atoms. These particles have a low penetrability

and, when they are emitted from

substantial local damage.

Beta ~articles: These are

an atom inside the body, they may produce

low to high speed electrons given off by

a radioactive ,material. Their penetrability in matter is between that of

alpha particles and x-ra!~.~.

lialf-Life

TRe rate of emission of a given type

radioactive material decreases with time.

of particle from a sample of

\/henthis decrease is rapid the

isotope is said to be silort-lived and wlqen it is long the isotope is said

to be long-lived. The time for the rate of emission to reduce to one-half

of its initial value is called its half-life. half-lives of from a small

fraction of a second to many tnousantisof years have been observed for dif-

ferent radionuclides. T}lehalf-life for plutonim 239 is about 24,000 years.

Thus, after 24,000 years it will have emitted }lalfof that remaining, and so

on. It is as though we started out with $100 and after one half-life we have

$50, after another half-life we are down to S25, anot>Lerone leaves $12.50,

and so on until nothing is left and the element has returned to its original

stable form. pu2 $? is one c)fthe lonqest-lived elements. Strontium 90

and ccsium 137 have half-lives of a!>out 30 ‘years. Other isotopes have half-

lives of a few months, days, minutes, or secon(is.
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Connected with tilisphysical half-life of the isotope is another kind

of half-life called the “biological half-life” which is tileamount of time

it takes for one-half of the radioisotope to be rcmoveti from the body, through

elimination of

in the present

to the mediums

waste matter. A further aspect of radiation that is of interest

context is that charged particles lose energy alonq their path

they are ~enetratinq. This eneryy may break up molecules or

even produce radioactivity. For the energetic Farticles of interest here,

thousands of molecules may be affected along the track of the particle.

Uecause of the positive-negative electrical charges, these particles can

tear electrons fronlatoms they strike. It takes anywhere from ten to one

hundred electron VOl~S of energ~~ to tear an electron from an atoril.Usually

the radiation energy of particles is measured in the thousands (kilo electron

Volts -- kev) or millions (million electron volts -- mev). Consequently,

garticles in the kev or mev can disrupt or ionize thousands of other atoms

before their energy is used up and they stop.

Measurement

The amount of radiation may be measured in a number of different ways.

Of ~articular interest here are r.]easuresthat indicate the interaction of

the radiation with various &J~~~esof material.

Tl~e “?.Qentqen” is a u?~itfor exposure ;;hich indicates the ability of the

x or gamna radiation to [moduce ionization in air.

The “Rad” is a unit of absori>ed dose which indicates the amount of energy

absorbed in a material per unit mass of material.

The “Rem” is the unit of

radiation protection purposes

comhinec?effects of different

dose equivalent. The dose equivalent is for

and provides a comr,on franc for assessinq the

kirldsof radiation on tl~ehunan body. For



external radiation, the dose equivalent is obtained by multiplying the absorbed

dose of a given type of radiation by the quality factor for that radiation

and summing these products for all radiations incident at a given point in

the body. The quality factor is defined in terms of

per unit path length of the charged particles at the

human body.

The ’Relative Biological Effectiveness” (RBE) iS

dose of two radiations producing the same biological

the energy deposition

point of interest in the

the ratio of the absorbed

effect. One of these

radiations, called the reference radiation, is frequently moderate energy X-

or garmnarays. This term is most often used in reporting the results of

biological experiments and the reference radiation is often moderate energy,

%or gamma rays. Thus, if the ahsorbed dose of the reference radiation is 20

times larger than the absorbed dose of the radiation of interest to produce

the same effect, one would say that the RBE of the other radiation is 20.

that

used

Lethal Dose: The LD-50 (LD equals lethal dose) is the absorbed dose

will kill 50 percent of the organisms exposed. This term is usually

when the radiation is administered acutely. One needs also to indicate

the time span over which the observations are made

Also, it is usually used when the absorbed dose is

throughout the organism and the magnitude is qiven

following the irradiation.

more or less consistent

for no pre- or post-

treatnent

This is a

report on

of the organism. The LD-50 in 30 days for man is about 300 rads.

numerical value stated in the Langham National Academy of Science

space travel,

Treatment for Acute Effects

There are no methods of treatment which will cure the immediate effects

of severe doses of radiation -- only treatment for the different kinds of
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illness it produces. Thus, liquids should be given to replace dehydration

and loss of body fluids from vomiting; skin burns should be treated an normal

burns to aid the healing process; and, most importantly, antibiotics should

be administered. There are other measures which may be taken, but for the

most part they are unproved. These are:

Protective Measures. These are designed to counteract, or moderate,

the effect of radiation. Most of the information available deals with animal

experimentation. The measures generally involve injecting animals with certain

chemicals before they are exposed. These chemically will generally increase

the animal’s chance of surviving what normally would be a lethal dose. There

are no human experiments of this type.

Recovery Agents. These are used to treat immediate damage and to prevent

or minimize damaging results later on. Other than the usual methods described

for acute treatment, these include blood transfusions, drugs to control

bleeding, and bone marrow injections. The evidence for bone marrow injections,

which help the marrow of the affected person produce blood cells until the

patient’s marrow recovers, is not clear. Testimony on blood transfusions

from Dr, George B. Darling, former head of the Atomic Bomb Casualty Commission

in Japan, who met with the Special Joint Comitteef is somewhat ne9ative as

to their effectiveness.

Removal Agents. This is one method which has had mixed success in the

administration of chemicals to the exposed person. The patient drinks uc

is injected with the material, which helps to carry away from the body

greater than normal quantities of the radioactive material. This kind Of

treatment is usually only effective if administered almost immediately after

the internal exposure has taken place.

7
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SOME KNOWN IIJCIDENTS

The following examples give

INVOLVING IRRADIATION OF PEOPLE

an indication of the range of acute doses

of radiation received by human beings and the treatment given:

Los Alamos - During 1945 ten persons were accidentally exposed to

radiation during two accidents. One person received 2,000 r’s and died in

nine days, another received

a third develoFed cataracts

about 600 r’s and died in twenty-six days, and

in both eyes after three years. The seven other

people apparently recovered.

Windscale - On October 10,

radioactive matter (I131) on the

1957, a British nuclear reactor sprayed

nearby countryside. Later,

area was found to be slightly radioactive. No injuries were

according to the source of information.

Oak Ridge - On June 16, 1958, an accident happened at

makes radioactive material. It was determined that five men

milk in that

reported

a plant which

received 236

to 365 RADS and three men from 25 to 100 RMH. They suffered acute symptoms,

but apparently returned to normal health,

Yugoslavia - w atomic reactor accident near

six men to very high gamma and neutron radiation.

of the radiation and one of them, who received the

Belgradet in 1958, exposed

They suffered acute effects

highest ex?osure (the

figure is not available), was qiven bone marrow injections but later died.

Four others, who received less, were also given the injections which helped

until their own bone marrow became active again. The sixth person recovered

without injections. Expert opinion is divided as to whether bone marrow

injections can help recovery from high exposure.
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NUCLEAR WEAPONS AND MAN

I
I

The year of 1938 was not particularly auspicious, historically perhaps,

with one exception.

In 1938 the United States was struggling upward out of a worldwide

depression which had been triggered in 1929. It was not a particularly

notable year for movies, fashions, or politics; isolationism characterized

the international mood of the American people.

In the Marshall Islands in 1938, sixteen-year-old John Anjain was

probably contemplating his daily chores, the possibility of going fishing,

and the increasing presence of Japanese military personnel in his islands.

A singular event, however, did take place that year which would affect

the future lives of Japanese, Americans, and Marshallese alike--in fact,

all the people of the world. It was the autumn of that year that German

scientists at the Kaiser Wilhelm Institute in Berlin split an atom of

2s5) (54 pg. 9).Uranium 235 (U While it had been theoretically considered

possible, this was the first time that it had been actually accomplished.

Splitting of this atom meant that a chain reaction was possible and creation

and control of a chain reaction meant that man had, within his grasp,

control of a basic force of nature and the universe. HOW this power was to

be used would startle the world.

In May of 1942, the President of the United States of America, with

a simple “OK, FDR” notation, made a decision that the United States would

make an all-out, massive effort to develop the first atomic bombs before

Germanv could (54, p, 13), The successful oPeration of an atomic Pile by

Dr. Enrico Fermi and the “Chicago Group” on December 2, 1942, at 3:25 a.m.

(54, p. 88) proved that the controlled chain reaction, necessary to

produce plutonium for an atomic bomb, was possible. Later, processes were
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developed to product ! “ ‘-,. ~>rr’]::~

the critical material ft~ ~ ~~ :,,‘;~iFf,d .States

The process of tqe s:, +t.i I ~ ,,=.-.,- or-,,“ 1s nea::l~~

impossible to imaqine, umd:lr ~,~r;, ,,~h:. “’>!-5, ! ic! we cannot se~,

smell, touch, or hear be(;aus[ c:9F,;dr, c .: :,Ivf>a fantastic amount of

potential energy which, when rel~?asd in c!+ ,~. <f an -xplosion of a single

bomb , is capable of flattening })uilc!LnqsInc’ corchlr,qearth over hundreds

of square miles; of killing and maiming milll[ns of ~eoFle immediately, and

more millions in the near and distant future.

In effect, however, the basic pollerof the atomjc bomb comes from two

things: the force which binds the atom together and a chain reaction. Even

though atoms are very tiny, the amount of force binding the atom and its

parts together is very great for its size. F,hena neutron strikes a

fissionable atom, the atom may split, and follov7inq the splitting, may

produce additional neutrons. In turn, these neutrons nay produce splittinq

of nearly fissionable atoms. A chain reaction is said to exist when the

splitting of one atom produces on an average the splitting of more than one

nearby atom. An example of a “chain reaction” is ~:herea hall is tossed

into a room in which the floor is covered by mouse traps set with ping pong

balls. The ball trips one mouse trap, which in turn sets off its neighbors,

which in turn set off still more, until all have been sprung. When this chain

reaction is slow and controlleti,it can be used for electricity-generating

atomic power plants. The reaction heats water and turns it into steam, which

drives turbines connected to generators, which produce electricity.

When, however, this reaction is “uncontrolled,” it results in an atomic

explosion. The tremendous relative energy contained by fissionable material

as opposed to regular sources of energy might be illustrated this way: the
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fission of one pound of uranium bomb material is equivalent to 9,!)00tons

(18,000,000 lbs.) of TNT.

On May 7, 1944, the United States detonated 100 tons of TNT at its

Alamago test site in order to approximate --at scale--the possible effects

of the test of a plutonium bomb in July. On July 16, 1944, at 5:29 a.m.,

“Trinity,” the first test of an atomic bomb, took place and was supposedly

equivalent to 5,000 tons of TNT. This was 50 times as powerful as the May

test, but only one-quarter the yield of the Hiroshima and Nagasaki bombs.

The “fusion bomb,” or better known as the “hydrogen bomb,” works on a

somewhat different principle, although it uses the basic nuclear force of the

atom as well as a chain reaction. In fusion, instead of splitting atoms

aPaXtf they are fused, or welded together to produce a chain reaction. To

do this requires a huge amount of heat-- something in the order of 100 million

degrees. Since this high temperature can practically only be reached by

detonation of an atomic bomb, the atomic bomb and fusion process provide

the “trigger” for the fusion process. The fusion process, which utilizes

hydrogen atoms, results in

1 pound of fusion material

Scientists also discovered

even a higher energy yield than that of fission:

is equal to 11,000 tons of TNT. (49 p. 15)

that the fusion bomb “wasted” radioactive material

in that it produced a lot of extra neutrons. They solved this problem with

the addition of another uranium element which the fusion process would use.

Simply put, the fission process triggers a fusion process, which in turn

triqgers a final fission process. This was the basis of the BRAVO device

to be tested at Bikini in March 1954.

In millionths of a second, the fission--or fusion process--is completed

and in thousands of a

and shock waves, that

second a fireball is formed and is generating heat

will prOdUCe destruction in all directions. Regardless



of wb.ether a surface or air burst, the fireball will spread upward from

100 to 300 miles per hour at the beginning, and slowing as it approaches

peak altitude. If the ex]]losion occurred on the ground, the fireball will

suck UT IJith it great quantities of soil and incinerated materials, carrying

the lighter ones to its highest altitude. Local fallout of this material will

be heavy and only the lightest particles will ascend to thousands of feet.

If, however, an air burst, the heat and shock waves will be maximized, but

little material drawn up into the cloud with the fireball; consequently,

there will be little local fallout. Great amounts of radioactivity are sent

out during the gaseous fireballs’ formation and as it rises. However, if it is

an air shot ,little radioactivity will be dispersed locally since little

material has been uplifted, and since the majority of the some 200 radioactive

products are so short-lived that many of them have gone through-one or two

half-lives before the cloud has peaked. Essentially, in an air burst the

main radioactive elements are from the material itself, water vapor in the

air, and the

fireball. A

20 or 30,000

metal bomb parts themselves, which have become mixed with the

nominal 20 kilotron (20,000 tons of TNT) burst will rise to about

feet. A one megaton bomb (1 million tons of TNT) will rise within

10 minutes to a height of roughly 100,000 feet. If it was a ground burst, it

will have pulled up with it tremendous amounts of matter and made it radioactive.

The cap of the cloud will have poked itself into the stratosphere where high

winds will begin dispersing it worldwide. The rest of

will be torn about by lower winds which will carry the

it. The heavier particles fall out first, and lighter

later upon the earth below, in a design created by the

the cloud column

radioactive debris with

ones fall back down

wind.
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RADIATION AND MAN

External Exposure

While mankind has lived for probably millions of years in a naturally

radioactive environment, it has only been since the creation of artificial

sources of radioactivity such as X-raymachines, atomic reactors, and nuclear

bombs that man-made radioactivity has nresented an increased danger individually

or on a mass basis to man.

As discussed in this report, external exposure from

or fallout from their explosion will be mainly considered,

nuclear devices

although the

effects are the same whether from bombs, reactor accidents, or medical

overexposures.

As mentioned before, one peculiar quality of radiation is its ability

to “ionize,” that is, the ability of a particle to pass through material

and disrupt the atom arrangements. Particularly dangerous in the area

of external exposure are neutrons and gamma rays, since they are very penetrating

and can actually pass through the human body, leavinq in their path ionized

atoms. In effect, the thousands of these particles which pass through the

human body may disrupt hundreds or thousands of atoms comprising the molecules

of the body’s cells-- its basic building blocks.

In regard

is known. Most

up to thousands

to low exposure to whole-body (total body) radiation, little

data about such exposure is limited to that of from 50 rads

of rads.

From 50 to about 300 rads would he considered a sublethal dose within

30 days, although at the upper end it approaches the LID-SOrange. This is also

dependent upon available treatment. This means that it is not likely for

death to occur; however, within this range a number of “acute” or severe effects,

13



having a sudden beqinning-- a sharp rise and a more or less short course would

be noticed.

The ranqe of acute effects within this dosaqe include nausea, vomiting,

diarrhea, itchinq and hurnj.nq of the skin and mucous merhranes, loss of hair,

skin burns, and a lowerinq, or depression, of various kinds of blood cells

tiueto the hone marrow (the Iilaterialwithin our bones which makes blood)

being affected.

At shout 500 rads (depending upon inc?ividual response, health, aqe, etc.)

<asnentioned before, nore than 50 percent of the }>eople

expected to die.

As the anount of exvosure increases, fewer people

exposed would be

would be expected

to live until at abut the S00 rad level generally 100 percent of the exposed

persons would be expected to die.

Higher doses above 1,000 rads whole-body irradiation would produce what

is called “gastro-intestinal death.” The radiation results in destroying

the lining of the snail intestine and causes nausea, vomiting and diarrhea.

Death would occur within a few days or a week.

Central nervous system death would occur at doses over 3,000 rads.

This size of dose causes extreme excitability, trouble with hreathinq,

lack of balance and coordination, and convulsions. Death may be immediate or

after

would

a few hours.

Should, somehow, a person survive these extreme dose siymptoms,he

undoubtedly die from hemopoietic depression, where severe disorders

of the bone marrow , which produce

anemia, and lack of resistance to

at the sublethal to lethal range.

blood cells, lead to internal bleeding,

infection. This effect can also be seen

(94, p. 937)

?4anyof the above types of disorders would be brought about by direct

exposure to the original explosion of the nuclear blast. Those people who
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were not close enough to be destroyed by the thermal flash (heat) or blast

wave (pressure) would probably be bombarded with neutrons, gamma rays, and

possibly alpha particles at a rate that would decrease with the increase

of their distance from the center of the explosion. The alpha particles are

of biological importance only when they are emitted from inhaled or inqested

material. Neither are of importance for irradiation by external sources

following nuclear explosions.

These same effects, however, would also be experienced by a person

being in, or going into, an area where there is heavy radioactive fallout.

In such an area, he would be exposed to gamma radiation and beta radiation

from the fallout material. In terms of external exposure

because it is able to penetrate or pass through the body,

the qamma radiation,

would be the most

harmful. The beta radiation, which has lower energy, would mainly be

dangerous externally if the material fellon the hair or uncovered skin

of the person. While beta particles are not deeply penetrating (qenerally

only the upper layer or layers of the skin) they can--in sufficient quantity

and if of enough strength--cause loss of hair and skin “burns” in several

degrees, from light to severe. “Beta burns,” then, are dangerous in the

sense that if a

counts and thus

person received a gamma dose high enough

resistance to infection, and a beta skin

infected, the person could die as a result.

Internal Exposure

to lower blood cell

burn became seriously

As has heen described, human beings can be exposed directly to radiation

either through closeness to the original explosion of a nuclear weapon (or

source of radiation) or through exposure to radioactive fallout. A second
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way of }]einqexposed to radiation is through internal exposure, or internal

contamination. This can happen through two ways: direct contamination or

indirect contamination.

It should be recalled that a nuclear explosion results in the creation

of approximately 200 radioactive elements, or isotopes. Many of these are

222 or pOa4) which has a half-life of 3.0short-lived, such as polonium (Po

or At85) with a half-life of 2.0 seconds (FRP, p. 55)minutes, or astatine (At218

and actually become ineffective or return to their stable forms before they

can reach the qround. However, longer-lived isotopes like strontium (Sr90]

and cesium (CS137) have half-lives of

(1131) has a half-life of about eight

which are amonq the most dangerous to

shout 30 years, Radioactive iodine

days, It is these three elements

man in terms of fallout, or the material

which returns to earth after being lifted into high altitudes hy the explosion.

This fallout material may result in exposure of human beings (and animals

and fish) should they fall into their source of drinking water, onto food,

or if they are inhaled. Or, as happened in a few cases where the fallout

material landed on or near the people, curiosity compelled them to pick

up a flake of material and taste it to determine what it was. All of these

result in the radioactive material, which emits both gamma and beta radiation,

being deposited internally into the human body.

A second way man may be exposed to radioactivity internally is what might

be called “indirect” exposure. It is through a more complicated mechanism:

the processes of his own environment.

The emphasis on ecology and environmental protection during the past

few years helps clarify how a person can become radioactively contaminated

internally from a nuclear explosion which occurred thousands of miles

and years ago. The present emphasis on protection of our environment

pollution has made the general public aware of the interrelationships
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man, animals, plants, and nature’s processes. We now know that to continually

dump sewage or chemicals into a body of water such as a lake nay kill certain

small organisms, or animals, which provide food and oxygen for larger

animals, and eventually fish, which a person might depend upon for his food

or business. It is through examples like this we see that there are

“ecological chains” which, if broken, may result in the destruction of the

whole chain. Nature, we have observed, “likes” order and balance, Within

nature are many “chains” which complement or supplement ecological patterns.

While the first example was how a chain could be disrupted by

contamination, such a chain can also transmit contamination.

factories produce a waste chemical of mercury. This waste is

a fresh water lake. The mercury is absorbed into the

organisms and thus transmitted through the food chain

If the concentrations or amounts of this chemical are

may become ill from mercury poisoning. The same sort

with radioactive contamination or “pollution,”

tissues

pollution, or

In some areas,

discharged into

of the smaller

until it reaches man.

large enough, the man

of thing can happen

At this point, it would be well to stop for a moment and recall what

happens when a nuclear explosion--especially a hydrogen

If on the surface, the burst will lift up an incredible

into the atmosphere. The gassy inferno fireball shoots

kmnb explosion--occurs.

tonnage of material

upward surrounded by

vapor and particles which roll and boil around it in a maelstrom of radio-

activity and turbulence at the cap of the “mushroom cloud.”

The lower part of the cloud, or column, contains the heavier particles

of material (soil, water vapor, rock) which have been made radioactive. This

part will be carried away by the winds in the lower atmosphere (the Tropo-

sphere or zone in which is found most of our weather). The heaviest particles

I
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will fall first, near the explosion. Lighter oms will be carried or,~~inds,

hundreds or pcrha?’s thousands of miles, before settlin~ to the uround

naturally fro~ the

in a weathe~ front

nenerally~referred

and lands ‘with.ina

force of qravitv, or more rapidly should they become mixed

and !Jebroug!lt do~m in a rainfall. This is what is

to as “local fallout.” It is heavily radioactive in nature

few hours, or days. It contains “mixed fission products”--

that is, isoto~>esof many kinds, i.e., strontium, cesium, iodine, zinc, cobalt,

givinq off beta and gamma radiations of different enerqies. Generally this

local fallout can be seen in a cigar-shaped pattern, with the lightest

activity at the outer edqes and the heaviest toward the center.

Not all of the fallout, however, comes down’in the first few hours or

days . This is the material which has I:een injected into the stratos~here

(a zone I]eginninq at about 40,000 feet). The particles vhich have ascendecl

to this heiqht and above in the towerinq cloud are very fine and liqht, like

particles of smoke. Tlle~eradiOactiv~ partic].ps will be circulated about

in the stratosphere---~~!li.chrarel~”has clouds and in which the temperature.

is relativel.[ constant--until it has spread out all over the earth. This

material ~qilltake months al]d years before it has returned to the earth’s

sUrface. ‘Theradioactivity, which ma:fbe srmead throughout the world more

or lCSS uniformlv, will return to the earth in the sane manner, although it

is possible that sOme areas of the world will receive heavier amounts of this

fallout than others.

HOW this radioactivity,

consumed anclretained hy man

radioactive ~,aterials.

once it has returned

is due to one of the

to the earth, comes to tie

unique properties of

18



Most ~Qisnns are chemicals which-- if diluted })ylater or other harmless

substances--a lso }~ecome ineffective or harmless. If radioactive isotones

had the s~e qualities, dccontar,ination of a fallout zone would bc P.uch

easi?r-- Lhe material could simply be washed clownand the major danqer would

he elir,~inated. Persons who accidentally ingested the material could drink

quantities of water and literally wash tb.eradioactivity out of their systems.

Unfortunately this

mentioned earlier,

are like “chemical

is usually not true with radioactive substances. As

the electron structure of the aton of many kinds of isotopes

brothers” of other stable elements, or elements naturally

found in our bodies. Our naturally-anpearinq elements like calcium, and

90
Fotassium have their “counterfeit” counterparts like Sr and CS137. As

pointed out by Dr. William F. ?Jeuman in the United States Congressional

hearinqs on “The Nature of Fallout and Its Tffects on Tlan”: (94 p. 710)

“Just as a disrwnsinq nachine can be nade to operate with a slug having
a shane, weight, and properties similar to a qenuine coin, so also can

the body be ‘fooled’ when nresented ~fitha chemical counterfeit.

“lJaturalstrontium is the chenical counterfeit of calcium, an alkaline
earth which is required for the maintenance of health and well being
. . . like calcium about 99 percent of the strontium is found in the bone.”

Thus it is that these counterfeit chemicals which qet into man’s body

locate themselves where their brothers are normally found. Calcium is an

important conponent in our hones and thus strontium resides there. Potassium

is found in our muscle tissue and so is cesium. Iodine is important in the

operation of the t’n’~roidqland and so we find its radioactive brother there, too.

How these elenents qet there involves the food chain. If the fallout

lands on the ocean, it is taken up bv microscopic organisms, like Flan!:ton.

Plankton, in turn, serves as food for small fish and other sea life which,

in turn, are food for other, larger fish. Eventually, at the end of the

chain, man catches a fish ‘.~hichhas Seen contaminated as a result of the

ori~inal fallnut, eats, it, and becomes contar>inated himself. If the fallout



is on lan~l,it qoe.sthrouq~ a similar process. Strontiun 90, for eXaI~Dle.,

is taken u:>by plants and qrass. The qrasz is then eaten by cowq, y~hic~

manufacture nilk containing strontium. Human beinqs then drink the roil!:

an~ Consequently/ some of this contamination will reside in the bones of their

!>odies.

This state of affairs would be extremely dangerous to man if it were

not for one factor, which Dr. ~~e~an also mentioned:

MTJO ~ounterfeitis perfectn however? and there are sliqht differevce~
in properties between strontium and calcium which permit our requlatinq
systems to select calcium preferentially, or to discriminate aqainst
the less desirable strontium.” (p. 710)

The same is true for plants, animals, and fish. For example, if we

started out with $10!Iworth of strontium fallout on the Ground in a small

area around a plant, the plant might absorb $60 worth. Tl~emilk from the

cow that ate the plant would only contain $20 worth of the strontium. The

man who drinks the milk would, per]laps, retain at the end only $5 worth of the

oriqinal $100 worth of stronti~. While the ~roportions are not real antionl~;

used as an examnle, thev illustrate what i~ called the “discrimination

fact@r”--a factor which means that part of the counterfeit chemical is

rejected all alonq the route of the food chain. Despite this rejection

factor, however, worldwide stratospheric fallout and local fallout still

present considerable threats to the health of the average person and future

generations.

$rgo gives off beta particles. Although these particles are hiqh-

speed in nature, they are also relatively small in mass, or size and 1~ei9bt;

cannot travel far throuqh matter; and can be stopped easily by a laYer of

clothinq or the upper layers of the skin. However, when they enter the

body and reside in the bone close to the marrow, they can, in sufficient

quantities, do great damage.



In ?’nel?ffectsof Nuclear !?eanonsr it is noted that:

*a . . . internal sources of . . . beta marticles, or soft (lor~-enerqv)
gamna-ray emitters can dissipate t?~eirentire energy within a small;’
~ossihly sensitive, volume of hoclvtissue thus causinq considerable—
damaqc.” (51 m. 604-5)

The implication of the above statement denotes an

there was much controversy durinq the discussion about

and its effects in the United States. Many scientists

area about which

radioactive fallout

described dosage and

exposure in terms of averages, e.q. , the maximum permissa.ble concentration

(~4PC)of strontium 90 allowable in the body of a worker in atomic industries.

This is 1000 “Sunshine Units” which is 1000 micromicrocuries (abbreviated

as uuC--one millionth of a millionth of a curie, a small unit of radioactivity)

per total weiqht of calcium in a person’s body. since the averaqe person has

1000 qrams of calcium in his body, it

maximum permissible concentration for

wr)rkinq in atomic industry) is l/10th

equals 1 UUC per qram. The equivalent

the general population (those not

of that, or 100 “Sunshine Units.”

There arc also other ?I?C’S for other radionuclides. what this averaqinq

dOes nOt indicate, ho,gever, is the fact that strontium, like other isotopes,

not only sclectivel~,~concentrates in certain tissues or orqans, hut t!nat

its distribution in these areas is now al~~aysuniform. This means that

it is possible :or a ‘iorker to have a total concentratio~ in !lis~-odyor

an orqan of less t!lan,or e[{ual to th~ IIPCof strontium, l?utthat ?>ecause

it is unevenlv de~osited, he may have high concentrations or “hot snots”

where the ‘i~C*of 1 micromicrocurie (or 1/10 of a micromicrocurie) for each

gram OF calcium is exceeded.

~~ ~5137
Thus gamma anclhet.a-emitters lik~ Sr” , and 1131 ~<?hjchselectively

*The term MPC since
concentration (RmC).

that time has been changed to Recommended Permissible

L!?”



concentrate in certain areas (boncs~ muscle) or organs (thyrOi~! are

greatly fearecl,despite the fact t!]atthe body does not take up all af

the material available and that it also slowly eliminates some of the

retained material little ;>ylittle. The danqer, of course, iS due to the

ionizinn as?ect of the beta and gamma particles. h’bileeven today the way

by which these particles influence bodily or cellular changes, it is

known that continuous exposure to sufficient quantities can produce bone

tumors and leukemia in the case of strontium; cancer and tumors in

the case of cesium; and tumors and cancer in the case of iodine.

l?OWthese effects are initiated by ionizing radiation deserves to

be outlined brieflv, before considering long-term effects.

I

I
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BIOLOGICAL EFFECTS OF RADIATION

Chromosomes, Genes, and DNA

Like the whole beach we mentioned that is composed of tiny grains

of sand and smaller particles, our bodies are composed of tiny cells.

These cells, which have different functions and different shapes, all

have nuclei, or centers. Within these centers are string-like materials

called chromosomes, which are in turn made up of genes. The genes are

also composed of a number of chemicals, the most important of which is

DNA, short for deoxyribonucleic acid. All of these things are composed

of molecules and, their smaller parts, atoms. These chromosomes, which

are a series of long and short worm-like or thread-like shapes, deter-

mine the workings and divisions of the cell. The genes, which are like

different bands of color or segments on a thread, each serve a function

in making up the form of the chromosome. The DNA and other chemic-als

form the genes. These chemicals contain codes, or chemical signals

which regulate the shape, form, and life of the genes. The genes then

determine the shape and form of the chromosome, and the chromosome the

shape and function of the cell.

and form of our bodies.

Almost all the cells in our

some slower, some faster. It is

The cells ultimately control the shape

body are continuously producing new cells,

easier to

that when we cut our hair, or fingernails,

understand if we

they grow again.

a cut or burn, the blood lost will be replaced, or the skin

consider

If we get

damaged

will be replaced. This is done by the cells reproducing, or duplicating

themselves, and it is the basic process which allows us to grow to

23
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maturity, and to maintain our health. Billions of cells in our bodies

are constantly “dividing” or making exact copies of themselves to produce

new cells. Basic to this copying process is the chromosome, which insures

that each new cell of its kind is an exact copy. If it is not, it may

die, or it may produce an altered form of the cell which is not useful,

or possibly harmful, to the other cells and ultimately the body. Perhaps

trillions of these divisions, or duplications, go on in our body during

our lifetime -- and despite the near perfect accuracy with which it is

usually done -- sometimes there are “mistakes” made, or defects. “Breaks”

may occur during the division and one cell may end up with an imperfect

chromosome. This cell may be unable to duplicate itself and die, or may

duplicate the new defective form.

While these abnormal cells may be produced normally through “mistakes,”

they may also be produced by ionizing radiation. Gamma and beta rays,

neutrons, and alpha particles passing through the atomic structures of

the DNA chemicals can distrupt their physical structures. The chemical

changes that can be made by these electrons and other particles can cause

defects in the DNA and genes, and in turn the chromosome, and thus the cell.

In large doses, these effects to cell duplication are easily seen.

Damage by gamma particles to the cells which line the small intestine

cause nausea, vomiting, and diarrhea. Beta damage to the skin and hair

results in skin burns and partial or complete loss of hair (depilation).

The long term effect of doses which do not

doses, is another matter.

Long Term Effects

So far we have seen how man can be exposed

prove fatal, and of low

to radiation and what

acute effects he can suffer, ranging from mild itching and burning

of the skin to convulsions and a miserable death. These effects are
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bad enough in themselves, especially since there is no known radiation-

specific medication which can alleviate the effects. What is perhaps

even more insidious than these effects are the long-range consequences

of irradiation, both external and internal.

Here, it would be well to make an important point about long-range

effects of irradiation: the diseases and effects (with possible exception

of genetic effects) caused by radiation are not special “radiation”

diseases which did not exist before the explosion of A-and H-bombs. Rather,

it appears that exposure to certain amounts of kinds of radiation may

encourage the development of , or actually cause a person to have an

“ordinary” disease which he might not have had if he were not exposed

to radiation. This has been proven in Japan where there was a higher

than normal incidence of leukemia in exposed persons at the peak incidence

than those not exposed. Also, in the Marshall Islands, nearly all the

people exposed on Rongelap to fallout at less than ten years of age have

developed nodules (benign tumors) of the thyroid.

Just as there is no special “radiation disease,” there also is no

special treatment for persons who develop disease because of radiation.

Treatment for radiation-induced leukemia is the same as for leukemia not

induced by radiation. The treatment for thyroid nodules or cancer induced

by radiation is the same for such diseases not induced by radiation.

Exposure, as will be pointed out, apparently “disturbs” certain processes

in the body’s chemical system and , while after a long time there are no

traces of radiation in the body, it may develop diseases because of a one-

time exposure, or exposure over a period of months or years. Thus a

person may develop lung cancer because of his irradiation; the cancer

itself is not radioactive, and the treatment is the same as for “normal”

75
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lung cancer; it mipht be slot’eddown by special dru~s, rem,ove~~:T ~,.r~e~...,

or ‘burned out” by X-rays.

c?.r,c~y

A neoplasm is any new or abnormal Rrc;.-tr-.in the bo&J. IYarnplesOf

such frowths are varts, roles, Cjrsts, and certain tumors. There Qre

f?enerally two kinds of neoplasms. One kind is benign (not harmful).

The other is malignant (harmful). Most harmful growths are called

cancers. llhatmakes these growths harmful is the fact that cell.produc-

tion in them is uncontrolled; it is as though the cell growth has gone

wild. Cancer cells duplicate themselves faster than their normal neig!.hors.

They do not serve the body’s needs, but use up the chemicals needed by

other cells. The normal course of cancer is usually fatal. If the cancer

is in a local area, it may be removed by surgery or by X-ray treatment a.r.d

a cure results. However, if only a few cemcerous cells are left, tke

cancer will bepin to reproduce itself again. Cancer may develop as a

tumor or tumors in a single organ, such as the lung or liver, or as a

malignant tumor such as a mole or wart not in an organ, or in the blocd,

or it may spread throughout the body (metastasis).

As a result of the atomic bombs dropped on Hiroshima and Uagasak.i,

perhaps the most well-known long-range effect of radiation of human

beings is the increase of leukemia. Leukemia is a cancer of the blood.

It is a condition in which there is an abnormal increase in a certain

kind of blood cell. the leukocyte. The disease can be either acute

(having a short course , or life) or chronic (having a long course, or

life) . While leukemia cannot be cured, it can be arrested, or retarded-
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The use

causin~

of certain powerful chemicals can stop acute leukemia from

imnediate death, or cause chronic leukemia to disappear for

some time. The end result of leukemia, however, no matter what kind,

is ultimately fatal.

Another disorder related to cancer noted from Japanese A-bomb

survivors is th,yroid cancer, and thyroid ‘“nodules” or tumors, which

has also been found in the exposed Rongelapese even though the exposures

were different. Reports of the Atomic Eor!?bCasualty Commission (ABCC)

and scientific studies on animals and human beings treated with radia-

tion for therapeutic reasons indicate that irradiation generally results

in an increase of tumors and of cancer in general.

In the early days of radiation studies, it was thought that it took

as much as 1000 roentgens of absorbed radiation to cause cancer. According

to one source, however, “NOW it has been found (this, by the British) that

as little as three to five roentgens received by the unborn child in its

last two months before birth has been responsible for cancer of all types

appearing a few ,years later.” (94, p. 1264) This finding was supported

by the 1964 report of the UN Scientific Committee on the “Effects of Atomic

Radiation” speaking of in utero irradiation which said, “These studies have

provided the important suggestion that under certain conditions low radia-

tion doses, of the order of a few rads, can induce malignancy.” (95, p. 7)

Life-Shortening

Mainly through animal studies, it is generally agreed among scientists

that exposure to radiation, depending upon age at

amount of dose, may result in shortening the life

time of exposure and

of an exposed person by
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a few days, months, or years.

high doses, although evidence

This appears to be true especially with

from low doses with animals indica~es that

irradiation may, indeed, lengthen life somewhat, although at the same

time the life span of the group is not increased. Since life-span studies

involve long periods of time (20-40 years), results so far have proved

inconclusive; however, it is generally accepted by scientists that high

doses of radiation more than likely lead to shortening of the life span,

through the production of malignant tumors. Whether or not life may be

shortened from nor.naliynant causes is still in doubt.

Stillbirths, Miscarriages, Fertility

It has previously been thought that irradiation of the fetus, as it

is growing inside the mother, may cause birth of a dead child (still-

birth), or early delivery of the fetus (miscarriage). LOSS of fertilitY

(temporary sterility) of the mother or father can also be caused by radia-

tion. Evidence is still unclear in regard to most of these effects. “

Kumatori’s study of Japanese fishermen exposed to the Bravo fallout did,

however, indicate loss of fertility of the men through depressed, or

greatly reduced, production of sperm cells (75, p. 2C2), which would

indicate that irradiation does indeed affect human fertility. While

findings on miscarriages and stillbirths are inconclusive, there are

other effects on the developing child (fetus) irradiated inside the

mother which were discussed previously or will be discussed later.

Growth and Development

Children irradiated before birth have been

the Marshall Islands. In both instances it has

studied in both Japan and

been found that such

children show reduced height and weight and growth retardation, ranging

from slight to severe. More detailed discussion of these findings will

be included in the relevant ch~~ters to follow.
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Blood Cell Aberrations

As mentioned earlier in the section dealing with early or acute

effects, moderate to heavy doses of radiation will result in the decrease

of the production of certain kinds of blood cells. One of the late

effects noted is the production of aberrations, or unusual forms of

certain cells through a change in the chromosomes which make up the

reproductive part of the cell.

All cells in the body are able to reproduce themselves, that is,

they are able to go through a process of division, wherein one cell will

split into two cells with each such cell having the same number and

kind of chromosomes, thus enabling them to reproduce themselves again.

This basic biologic feature allows our bodies to repair themselves, or

to maintain certain necessary chemical balances. Thus, a cut or scratch

can heal and the skin be replaced with new tissues; we can manufacture

new blood should we be seriously

blood bank; or certain organs or

can complete a repairing process

again.

injured or if we donate a pint to a

tissues of the body, which are damaged,

which will enable us to fhction normally

Again, we must recall the unique effect

active materials or sources -- the fact that

of the rays emitted by radio-

they can ionize along their

paths through tissues or substances. In passing through the blood or the

areas which manufacture the blood (bone marrow), these particles may

disturb the nucleus (center) or the chromosomes and produce unusual or

aberrant forms. This may result in cells which are unable to divide and

reproduce themselves, or in cells which reproduce themselves in an aberrant

form. These aberrations can be seen many months or years after exposure

‘)Cj.
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either because the types of cells affected are long-living and may ~<z:

reproduce themselves for a long period, or because shorter-lived CPLL5

keep reproducing their aberrant or unusual forms.

Man normally has aberrant cells in his blood, which may have ream.-,.,.....

him through the penetic material given to him by his parents, or thrpi:.+

the exposure to certain nonradioactive chemicals, or from other sourco~.

Radiation has been found to cause aberrant forms since people irradip.+,c:

have more aberrations than nonexposed. The effect or influence of t!<:.,,

unusual cells has been and is being thoroughly studied, although just

exactly what relation they may have to the development of cancer, inc]l!:,~

leukemia, has not been definitely proven. The ~T report of 196J stated

that:

“1+. The mechanisms of carcinogenesis in general are not well

understood. However, the evidence is that the neoplastic chanFe
occurs at the cellular level and is frequently associated with
observable modifications in cell structure (particularly chro-
mosomal constitution) and function.” (95, p. 181)

Simply put, this means that how cancer develops (mechanisms) is no+.

clear. Evidence shows

in this case referring

of changes produced in

that neoplastic change (the formation of new cells -

to those of cancer) begins at the cell as a resul-

the cell, especially in the arrangements of chr I:?c--

somes. In short, the scientists, like detectives, have a lot of “circum-

stantial evidence” that radiation causes cancer. They have found that i’.

causes aberrations. They have found that persons irradiated develop nore

cancer than those not irradiated. They do not know exactly how this ha:;G:’

They can only strongly suspect that the “accused” radiation is reallY ‘k”<’

“guilty party.”



Heredity and Genetic Effects

In the previous section, the effects

or other body cells, was discussed. Part

of radiati~,~ on r.armalblood,

of this discussion involved

how the cells go through division in order ta reproduce somatic, or cells

of the body. The sex cells of the body also are composed of chromosomes,

r.adeup of smaller parts called genes, which are composed of special

chemicals (and chemicals, we will recall, are composed of molucules and

atoms ). These also go through a kind of “division” or reduction process.

While there are some similarities, normal somatic cell duplication

process and the process which creates sex cells, there are two major

and important differences. The first is that the chromosome and genetic

material in a somatic cell are responsible for duplicating another cell.

A sex cell (spermor ov-um),however, is responsible for creating an entire

human being, including all the billions of somatic cells. The second

difference is in the duplicating process. A somatic cell can duplicate

itself. The cell produced (daughter cell) and the original cell (parent)

can again both duplicate new cells. Sex cells, however, are unique in the

fact that there are “parent” cells in the testes and ovaries which reserve

the ability to produce immature cells, which then go through a subsequent

process of division and are transformed into mature cells. If immature

cells are irradiated, those affected may pass on mutations. This, however,

is affected by the fact that other normal cells will be competing with them

in the fertilization process and also that they have a certain life span.

However, if the “parent” cells which produce immature cells are irradiated

and mutated, this will result in the constant production of mutated

imir.atureand mature cells. (46, P. 93)

-1
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Mutation of somatic cells then only affects the “host” or hu~ar.

within which they occur; mutation of “sex” cells may result in ~.uta.

tion of the newly created human, in early or late death, or in the

transmission of these mutations to later generations resulting in il~-

ness, feebleness, or death.

When the male sex cell

cell (ovum),the chromosomes

(spermatozoa) is united with the female Snx

and genetic material begin going throuKh

a uniting and dividing process which insures that every cell in our

bodies contains half of our mother’s and half of our father’s chrono.

somes. If, however, the genetic material is damaged, for instance b;~

ionizing particles, then, instead of reproducing themselves perfectly,

they will produce defective cells which result in mutations, or changes,

from the originally intended form.

Mutation is no stranger to mankind. It is responsible for what is

called individual variation. This is shown by differences in size and

weight, color of hair and skin, and shape of nose, mouth, ears, eyes,

etc. If there were no such thing as mutation, all human beings would

look alike. But because small defects occurred, or “mistakes” (changes)

were made during the replication processes, we find a great variety

of variation within the human race. Man today, then, is the end product

of millions of

it may be said

has benefitted

people. What,

most mutations

years of genetic change and mutation and in this sense

that the genetic pool of the present population as a whole

from mutation even though it represents the deaths of nan:~

however, we are generally not aware of is that many if ~o~

are generally harmful to those who carry them and genera~~:~

result in the death or the elimination of the recipient. Hemophilia
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(bleeder’s disease) is where

normally would stop a person

or missing. This means that

certain elements in the blood, which

from bleeding to death, are inadequate

his blood will not clot or thicken and

harden at the site of a wound. A person with this disease may die

from a simple cut. Diabetes is another disease with genetic origins.

How mutation works was explained by Dr. James F. Crow, Professor of

Genetics and Biology at the University of Wisconsin, before the U. S.

Congressional hearings on fallout:

“Let me answer Senator Bricker’s question.

“The implication of your question is that if I say the great
majority of mutants that occur are harmful, why is it that the
great majority of genes that now exist in the population are
beneficial?

“The reason for this is natural selection. The mutant genes
that have occurred in the past have been weeded out by the
process of natural selection so that the genes which now are
part of the normal population are those which have been retained
by this process of natural selection. Therefore, even though
the great majority of mutants at the time they occur are such
as to cause harmful effects to the descendants, the ones which
cause the most harmful effects are eliminated by natural selec-
tion. The genes left in the population are the beneficial
ones . . . .

“A mutant that causes a great deal of harm is eliminated in a
few generations. But one that causes only a small amount of
harm will persist much longer, and thus affect a correspondingly
larger number of persons. On the average the larger number
affected by a mild mutation roughly compensates for the lesser
effect on the individual . . . .

“The total harm to the population, as measured by effects on

future generations, is strictly proportional to the total
amount of radiation received by the reproductive cells of the
population.” (94, p. 1012-3)

This illustrates the basic difference between irradiation of normal

somatic cells (like blood cells) and of the reproductive cells. Both can

be dangerous; however, damage to somatic cells can be repaired -- and at
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the worst will only result in the death of one person. Genetic damage,

however, cannot be repaired and my only show UP and transmit itself

through many generations, resulting in the deaths of one, a few, to

hundreds of persons depending upon the number of people affected. The

amount of radiation needed to produce such effects will be the subject

of the next chapter.
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“The men who create power make an indispensable contribution to

the nation’s greatness. But the men who question power make a

contribution just as indispensable-- for they determine whether

we use power, or power uses us.”

--John F. Kennedy



On July 2,

LINEAR VS THRESHOLD: THE GREAT DEBATE

1.958 an American-owned, Hiroshima-built yacht sailed

into the test zone near Bikini Atoll in the Marshall Islands District.

On it were Dr. Earle Reynolds, his wife and children, and a Japanese

citizen born in Hiroshima. About 12 hours after entering the latitude

and longitude of the zone, the Phoenix was bounded by the IJ.S.Coast

Guard and ordered to Kwajalein. Their entry into the zone was inten-

tional, the result of a moral decision to protest the testing by the

United States of nuclear weapons. The adventure of this sole sailboat

in the waters of the Marshall Islands was representative of a great

worldwide concern by many people at that time with the effects of radio-

active fallout on man as a result of nuclear testing.

The world’s first “superbomb” perhaps better known as a thermonuclear

or H-(Hydrogen) bomb was detonated by the United States on Eugelab Island

of Eniwetok Atoll on October 31, 1952 at 1915 (GCT). A little over one

year later, the Union of Soviet Socialist Republics detonated its first

H-bomb device on December 12, 1%3. The United Kingdom followed with its

first H-bomb explosion on May 15, 1957 (ENW). The international anxiety

which developed over the effects of these tests and their fallout was due

to the fact, discussed earlier, that thermonuclear explosions in the megaton

range reached heights of 90,000 feet or more. A-bomb explosions normally

left their fallout in the troposphere which soon returned to earth. H-bomb

detonations, however had begun to “load” the stratosphere with fallout that

would disperse all over the world and only gradually fall out over a period

of months or years.
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Public concern generated by stories in magazines and newspapers

resulted in the holding of hesrings by the Special Subcommittee on

Radiation of the Joint Committee on Atomic Energy of the Congress of

the United States. The hearings, with the title “The Nature of Radio-

active Fallout and Its Effects on Man,” were published as three volumes

totaling 2,216printed pages. Unlike the hearings of some Congressional

Committees concerning activities of agencies of the U.S. Government,

these were generally “harmonious,” as one writer put it, marked by only

one or two sharp exchanges of opinion between members of Congress and

those testifying before the Subcommittee. Most importantly, perhaps

was the public airing of many facts

Of special interest to this report,

doses of radiation, particularly as

or minimum amount of exposure which

about nuclear weapons and fallout.

was the discussion of the effects of

to whether or not there is a “threshold”,

can cause dsmage below which there is

no effect, or if, indeed, the effects of radiation are “linear”, meaning

that any radiation exposure, no matter how small a dose, has a damaging

effect.

Many xientists and experts,

and from independent universities

both from the Atomic Energy Commission

and institutes gave testimony supporting

both theories. Those who proposed that the fallout from then current

testing was harmless posited that evidence indicated that there was a

threshold dose for most somatic mutations , and that there was no evidence
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to support the linear theory.* Proponents of the linear theory, however,

pointed out that evidence for threshold response was not sufficient to

definitely prove there was such a thing.

Much of the debate over the linear versus threshold theories results

from the establishment of Maximum Permissible Concentration (MPC) as

mentioned in the Internal Exposure section. The MPC for human beings is

established on a basic assumption: that there exists a threshold effect
-— — .—__ —______—...——

for radiation; that is,
“/}-

there is an amount of radiation above normal
“/&

s—

background radiation which human beings can absorb and w!~ichwill not cause
—-- —- .-

harmful effects (or effects so small as to be able to be tolerated).

Dr. I1,L.Friedell, of the School of ?fledicineat \!esternReserve

University, testified before the U.S. Congressional Subcommittee thusly:

“At the very low levels w?lere the levels begin to apmoach the natural

levels we are facing, I think there is qrave uncertainty, This, of

*An interesting, entertaining tour de force diatribe against the linear

theory by one Alden Potter appears on pages 1987 to 1996. !4r,Potter
attacks many commonly held scientific concepts in biology, genetics,
statistics and mafimatics to allege that there is indeed no linear experience
in nature. A simplication of his reasoning is that we see threshold
relationships all throughout nature; nature is orclereciby certain basic,
unchanqeablc laws and thus radiation effect must, too, be of a threshold

nature. He states as an example:

~~Butif sensorY equipment has its thresholds, living conditions

are also narrowly restricted to those prevailing in the so-called
bios~here+ Some heat is essential; much more or less, is lethal,
It’s a case of not crossing a threshold and qetting too much of
the qood things of life; inclu~ itself . . .~— Then there
are the trace elements, essential to plant growth, an excess of
which is toxic. In short, there is no such thing as a ‘linear’

relation between life and the elemental forms of matter and energy.
A threshold is the very essence of life.”

What this reasoning does not take into account is: 1. Human tolerance
to the effects of radiation nay be possibly so low hut for all practical
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course, is concerned with the ‘~hole concept of whether t~,eeffects will t,e
occurrinq at low levels in the sme rate that they are occurrinq at hiqh
levels, and whether there is such a thinq as threshold. In Other words,

is there some level below which nothing wjll happen?

“pqain, this is very difficult to establish. The evidence, as I see it,
is very inconclusive in this direction, and if I had to choose, . . .
I would hesitate to acceFt this concept that a threshold does not exist.”

Dr. Shields Warren, a former Director of the Division of Rioloqy and

Kedicine of the Atomic Energy Commission indicated he favored a threshold effect.

3.. ll~llithacute or chronic radiation there is what is called a threshold

effect in !mdy cells. In other words, because many cells can continue
to function even though irradiated and many cells in the body can be
repaired even though damaged, we find that at low levels of radiation
there is no observable effect . . . .

“I have favored the concept of a threshold for most carcinogenic aqents
for a number of reasons. First, that in our experiments with carcin~enic
hydrocarbons, which are known to he derived from such substances as coal
tar, we find that a threshold exists for them. We find that, with many
of the medicines that are commonly used for one or another effect on cells,
there is a threshold effect to these medicines. We know, kr[analoqy with

simple things in yhvsics there is a threshold effect. For example, I can
push very liqhtly aqainst this stand of the microphone, and it will not
move until I reach the threshold of where that push is greater than tile
friction which tends to hold it still.”

purvoses there is no threshold. Thus he is attempting to prove a generality
with a generality. 2. Also overlooked in Potter’s exposition is the
unalterable fact that radioactive substances are unique in nature and neither
behave like nor have the same effect as stable elements. For example, it is
possible that the inqestion of certain chemicals (like some pesticides, or
other poisons, like cyanide) may cause chemical and thus genetic damage within
the body’s somatic cells. It has not been proven, however, that such ingestion
will cause hereditary damage in sex cells lasting for
radiation.

Potter goes on to state:

“Linear projections or extrapolations are a

generations, as does

semantic fiction

originating in the Euclidean concepts that arose in the days when
the earth was called flat and everything in qeometry was worked
out in terms of rectilinear and rectangular frames of reference,
a state of affairs that still plagues the problems of solid state
physics.”

Potter’s assertion here is not entirely clear. It may be that he is
playing a semantic game himself with the word “linear” or with the method of
expressing effects in terms of a two-dimensional chart using a straight line.
Could he just as effectively apply the inappropriateness of the word “Pr”pOrti~:”
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In testimony before the Subcommittee, there were a greater number of

scientists who doubted that a threshold existed, and were inclined to accept

the theory of “linear” effect until it could be disproven. The following is

a sampling of some of their statements:

Dr. liardinJones, University of California Radiation Laboratory:

“I think life-span effects do exist. I have no reason to doubt this
at all. I have some reason to believe that we should look with caution
that a threshold effect exists, although we cannot be absolutely certain
that a threshold effect might not exist. But as far as rnyopinion is
concerned, on the basis of having examined all the facts at my disposal,
I do not believe a threshold effect is very likelv to exist . . .“

Dr. Ernest Pollard, Biophysics Department, Yale University:

“I think the linear line is rational. I would like to see policy
momentarily at least based on it. If later on it seems there is
a threshold then we are not too badly off. But if there is not a
threshold and we bet there is one, we are in trouhleo”

Those who supported the then existing !!PCand by consequence, the

continuance of testing often used such arguments that the additional amount

of exposure from worldwide fallout was probably less harmful than smoking one

instead of “linear”? What he is apparently attacking here is representing
the interaction of three-dimensional matter in a two-dimensional form.
?Jon-Euclidean qeometry is an even newer field than that of radiation. It
may be that in the future such geometry will prove applicable to the study

of radiation and its effects. However, it should be remembered that all
current data relevant to the study of radiation has been presented in terms
of conventional geometry and mathematics, and we are thus forced to base
our conclusions of these data, and cannot disregard th@n simply because
“The meaning of symbols, such as the linear representations of Euclidean
geometry, is at stake,” as Potter states. If, indeed, his quarrel is with
using two-dimensional representations for three-dimensional states, then he
brings into question the validity of constructing, with two-dimensional
symbols, concepts in non-Euclidean geometry. Thus, by his reasoninq one

should be suspicious of the validity of his.thoughts as represented on the
two-dimensional plane of the page on which it was written, and by the same
token, this page which you are reading now. It should also be noted that

while Potter attacks the deceptiveness of metaphysical meaning, he also thus
brings attention to his own use of metaphysical language, Lastly, it should

be noted that Mr. Potter’s critique appears to be oriented policy- and
philosophy-wise to the support of continued testing in the fact of continuing
Russian tests. Despite its faults, it contains some intriguing and fresh
approaches to certain scientific philosophies
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packaqe of cigarettes a day, or being overweight .-that such a small number of

persons might be affected or die as a direct result was so small as to he

worth the risk. Those who did not support the MPC, or who believed in the

linear dose indicated that the argument reqardinq the cigarette smoker was

not applicable, since he had a choice whether or not to smoke, whereas qeneral

populations have no choice in the amount of radiation uptake. Additionally t!~e,,

pointed out that from a moral viewpoint, even one additional death, or a limlto~

amount of mutations was too hiqh a price to pay for such testing.

The whole debate over MPC and linear versus threshold effect as it

related to testing was perhaps best summed up by the testimony of Dr. h7alter

Selove, Department of Physics, University of Pennsylvania, who quoted frcxn

a report by a committee on radiation hazards of the Federation of Pmerican

Scientists:

“The committee study of the available scientific facts has led to
two conclusions:

“First: The added radiation hazard from continued nuclear weapons
testing at the present rate is no greater than that from other
radiation normally encountered . . .

“Second: This small added radiation, from whatever sources, will cause
many deaths.

“The committee believes that both conclusions are scientifically
correct, and in no way contradict each other.

“Unfortunately, those who helievc that we should continue testing . . .
often emphasize the first conclusion and ignore the second. Similarly

those who believe that a test ban is desirable . . . often emphasize
the second and iqnore the first. The Cormittee l>elieves that both
statements must he taken together since either alone is misleading.”

Whether or not low doses of radiation have a threshold or linear ~ffect,

has not yet been rmoven. The “jury,” in a sense, is still out. There is

still not enough evidence to show that one or the other of the t!wories

is correct for somatic damage. However, for the hereditary effects of
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i irradiation of the gonads, or “sex” cells, there was nearly complete

i
I aqreement among all t!lescientists that there was no threshold, and that -

any amount of radiation over normal background levels could induce genetic

damage, and thus cause mutations.

Although the reason for the debate centered primarily over the effects

of testing, it is included here because it is necessary for the reader

to understand

I this report.

of the linear
i

certain conclusions and recommendations which will follow in

The committee would like to state that it is biased in favor

theory, for the reasons which Dr. Pollard and others mentioned.

It draws strenqth in this stand from the statement of Dr. Lauriston S, Taylor,

Chief of the Atomic and Radiation Physics Division of the National Bureau

of Standards who testified before the U.S. Congressional Subcommittee:

u
● ,. I frequently feel compelled to say that this question

of radiation safety and prernissible dosaqe standards is not a subject
for which there is a clean and simple answer. The whole question of
setting radiation exposure limits depends on physics and bioloqy.
It depends enormously on ethics and morality, and on an enormous
amount good [sic] judgment and good wisdom on the part of the people
who are responsible for setting them. It is by no means a clean-cut
quantitative physical problem.”

The Committee thus has made a judgmental decision based on scientific

opinion and evidence and morality. It is in basic agreement with Dr. Karl Z.

Morqan of the Oak Ridge National Laboratory, who in an article “Standard Man

--Standard Patient” in “Medical Radionuclides: Radiation nose and Effects,”

a symposium sponsored by the AEC and the U.S. Public Health Service, said:

“I believe the prudent assumption in administering a radionuclide to
the patier,t is that all ionizing radiation to the patient is harmful,
and therefore the physician should carefully weigh the need for a
radioisotope diagnostic procedure or radiation treatment and evaluate the

expected usefulness of the diagnosis or therapy against the possible
radiation damage . . .“I (emphasis added) (94, p, 100)
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Thus the co~itte~ suPports the theory that all radiation exPosure above

==2---- ‘
~und levels is harnful and that the effect--until disproven--is

roughly proportional to the dose. As for hereditary damage, the Committee

notes with considerable interest and dismay that it is a proven fact that

all penetrating radiation delivered to the “sex” cells, or gonads, is

definitely harmful both in the short and long run.

The Special Joint Committee thus finds

with the intent and purposes of House Joint

passed durinq the Second Special Session of

itself also in complete accord

Resolution No. 10S, H.D. 1,

the Fourth Congress which condemns

the Republic of France for testing H-bomb devices in the South Pacific.

It is clear to the Conunittee after its studies that the testing of nuclear

weapons --whether in space, the atmosphere, in and on the sea, or underground--

has no beneficial use for mankind. The intent of such testing is infamous

in the first place, and the testing itself is detrimental to all mankind in

the long run.

national pride

generations of

No nation on the earth as the right--in the name of selfish

and self-interest-- to endanger the lives of innocent

children all over the world.

.:.

r4,
.
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“h some crude sense, which no vulgarity, no humor,

no overstatement can quite extinguish, the physicists have

known sin and this is a knowledge which they cannot lose.”

--J. Robert Oppenheimer, nuclear scientist
in a lecture, November 25, 1947

Give me water!
Oh! Give me water to drink!

Let me have some!
I want rather to die---

To die!
Help me, O, help me!

Water !
A bit of water!

I beg you!
Won’t anyone! ...

The heaven split;
The streets are gone;

The River,
The river flowlng on: ...

Night!
Night coming on

To these eyes parched and sere;
To these lips inflamed

Ah: the moaning of a man
Of a man

Reeling,
Whose face is

Scorched, smarting;
This ruined face of a man!”

--Tamiki Hara, Hiroshima writer-poet
(1905-1951), a suicide



skies for Japan carrying what was in essence the end result of

three years of the most intensively planned and coordinated,

massive industrial efforts in the history of mandkind -- just to

produce a few pounds of fissionable material. This material, weighing

less than 50 pounds, had cost more than three billion dollars
*

($3,000,000,000), or $6,000,000 per pound.

*this of course does not include the plutonium used in the

Trinity test, nor does it consider the cost of facilities, being
spread out over their usable lifetime for production of subsequent
material.
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HIROSHIMA AND NAGASAKI

By August of 1945 the United States

Germany to develop atomic bombs. Germany

had won the “race” with

had not developed a

bomb and had already capitulated to Allied Forces. Japan,

however, was still considered an intransigent belligerent.

While U.S. Forces were fighting their way up from the Solomons

and New Guine~ they were also making a devastating drive across

the Pacific through the Ryukyu Islands and through the Carolines,

Marianas and Marshall Islands, all with the intent of launching

massive invasion of the Japanese heartland. Incendiary bombing

missions on civilian populations of Japanese cities had already

a

been carried out by U.S. planes. It was clear to both sides that

the current of war was running strongly against the Japanese and

the end was near. One writer has even suggested that Japan was

only waiting for the

not this is true may

In August 1945,

appropriate moment to capitulate. Whether or

never be known.

two American B-29’s would lift off into the



Thus, while tl~e“Aton:icAfle”, in terms of military use, ‘_&cr.l.:-
~~g

Caiiy ‘Legs. ●1 ..4:ri~‘.~st~f a plutonium (Pu ) bomb at Alamaflordo,

~~ew?lexico on July 16, 1945, it was officially and publicly bc}:un

in August whcn,in the first use of atomic devices against civilian

populations,

100,000 men,

at lliroshima

At 2:45

Gay lumbered

roughly 50 pounds of fissionable material killed over

women and children and injured another 100,000 more

and Nagasaki in just a few minutes.

a.m. local time on August 5, 1945 the 3-29 Enola

off the runway on the ?licronesian island of Tinian,

now a part of the Hariana IslanclsDistrict of the Trust Territory

of the Pacific Islands. In the cold, metal belly of the plane

was the “Little

smaller size in

plutonium bomb.

was deceptively

gun barrel. At
235

(U ). At the

estimated to be

Boy,” uranium bomb, so called because of its

comparison to the larger size of the “Fat Man’i

The firing mechanism of this “Little BOY” bomb

simple. The heart of the device was a special

one end was a “bullet” made of refined uranium
235

other end was the “tarRet” a large lump of U

about 5 kilograms, or 11 pounds. As long as the

“bullet” and the “target” remained apart, nothing could happen.

But when the bullet was fired into the target, the amount of
235 *

u occupying the same place became critical and the terribly

destructive ener~y of the tiny atom was unleashed.

At 08:15 on that day over I!iroshima, the Enola Gay’s bomb

*;’Critical”means that the amount of material was large enough
to automatically cause a violent chain reaction. T5is is one of the

unique qualities of radioactive material. Such reactions cannot

take place in nature in unrefined uranium ore, but after refinement,
are possible.
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bay doors yawned open and the bomb and its parachute plummeied

downward. The plane turned and sped away at full power. 7he

paracl]ute opened, and the bomb drifted slowly down over the bustlin~

city and, at about one quarter of a mile above l[iroshina’s

Industrial Promotion Hall, it exploded.

It is in the description of such events that the limits

of lan~uage are approached; even pictures, while more descriptive,

ultimately must fail in conveying the ultimate ferocity and horror

of an atomic explosion over a populated city.

In millionths of a second, a huge radioactive fireball

existed where there was once blue sky. In the next instant

some 19,663 buildings within one kilometer of the hypocenter were

destroyed in the gigantic thunderclap. More than 60,000 people

were immediately burned to death by the thermal wave or crushed

to death by the pressure wave. Thousands of others were pene-

trated by powerful neutron and :arna rays. The expandin~: fireball

tl~ensped upward toward the heavens from whence it cane, pullin~

up behind it the ash and smoke of tileincinerated people and

buildin~s until it finally slowed and peaked at the limits of tllc

troposphere, nudging the base of the stratosphere. Thirty thousand

feet below, the city of llirosl~imawas the scene of a fiery holocaust:

tl~ebuildings i~niteclwithin a mile of the center bepan to burn fls

air rushecl in to follow the hot fireball’s ascent. IJindsof gfito

40 miles per hour fanned the flames of the already blistered and



burning city. Ultimately it was estimated that 76,327 buildings

were completely destroyed , and 70,147 partially destroyed, or

nearly 92% of all the structures in the city of Hiroshima. A

census taken five years later indicated th”at some 200,000 men,

women and children may have been killed from the one bomb. (64s P. 4)

NAGASAKI

On the morning of August 9, 1945, the B-29 “Bock’s Car”

lifted off the Tinian airstrip and headed for Japan to drop the

second atomic bomb, this one using plutonium. The primary target

for this drop was Kokura, but poor visibility forced the plane

to head for its secondary target, Nagasaki. At exact~ -

10:58 a.m. local time, the bomb fell away and later the parachute

opened.

The A-bomb which floated donward from the heavens on its

parachute over Nagasaki was called the “Fat Man”, because of its

egg-like shape. It contained approximately 30 pounds of plutonium.

The firing mechanism was unlike that of the “Little Boy”. It was

based on a new concept called “implosion”. Normally in ~

explosion the force of the blast is directed outward. In implosion,

the force is directed into a point. In this bomb, however,

there was a shaped charge which surrounded a hallow sphere of

plutonium, like the meat surrounding the seed of a mango. As long
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as the plutonium remained in this form, it could not become critic~.

However, when the explosives were detonated, the blast $s force COW

pressed the plutonium into a solid critical mass , thus causing a ch~n

IWF&CtiOIiand releasing its destructive fOrCe.

“Fat W“ explo&d about 1500 feet over Nagasaki, but wee about

two miles off target when released. (JIC - P.55). Despite this fact,

the explosion leveled the city in en instant and

people. One interesting incident different fkom

was the tact that the Hishiyama District nearto

killed nearly b ,000

Hiroshima’s experience,

Nagasaki that was

s>~red direct radiation frcm the explosion, was exposed to an estimated

30 rads of radiation from fallout which drifted into that area. The

people still lfving in that area have been studied since 1945 end are

the subject of a nev report still unp~lished at the time of the writing

of this report ●

JAPAN : COMMITTEE FIHDIINX

As outlined in its Interim Report of Mey 16, 1972, the Special Joint

Conmiittee Concerning Rongelap and Utirik Atolls traveled to Tokyo,Japan

on June 16, 19’72.

The Comuittee included: Senator O@mpio T. BorJa, Chairman and

memben Representative Hans Wilisnder and Timothy Olkerill; informsnt/

interpreter Representative At~i Baloe; Acting Legislative counsel

Mamoru Iiakamura(nm Ikputy Attorney Oeneral), the committee’s staff

member, and Dr. MasaoKumangai,Deputy Director of Health Se fices (nw

Mrector) who acted as lidson from the Executive Branch. The Committee

first made contact with the U.S. Embassy and held a meeting with

officials of the Health and Welfare Ministry of the Japanese
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Government. These included Mr. Mamoru Tsunashima, Director of

the International Affairs Division; Dr. Tomokazu Kat~ who heads

the Planning Section of the Bureau of Public Health of the

Ministry; Mr. Sapuro Ishikwa, legal counsel; Mr. Tosikawa

Takeuchi, Assistant Chief of the Seamen’s Section; and Mr.

Watanabe, who acted as interpreter. The Committee received

1965 English version copy of the 1957 national law which provides

for medical care of A-bomb survivors.

Specific treatment for Japanese radiation victims is

provided under this law and subsequent amendment or interpretation

by executive Ministerial orders. This law defines who is to be

classed as a victim (survivor, or “sufferer” is another term

frequently used) and entitled to free medical treatment and, in

some cases, compensation. There are generally two classes of

these survivors, determined by distance from the bomb at time of

explosion or other factors determined by a medical consultation

board. The first group is composed of persons exposed within a 2,000

meter radius of the hypocenter. The second group is composed

of people who were exposed at a distance of 2,500 meters or more

from the hypocenter or who entered the city within two weeks after

the explosion. These people are entitled to free annual examina-

tiana at medical welfare centers in Hiroshima and Nagasaki. If

disease is found, then they are asked to return for another,

detailed examination. The Medical Center, while it does maintain
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records and keeps statistics has the primary function of identifying

or diagnosing cases from examinations. If it is decided that a

person requires a specific treatment (other than prescribed

medic ines which can be gotten from the center) he is sent to

the Red Cross A-bomb Hospital where he can be “treated” (ie:

surgery, x-ray therapy, administration of drugs, etc), or placed

on an outpatient care basis. Each of the two classes of survivors

hold books, color-coded for their class and while the annual

examination is sufficient, should one of these people become

sick, he can go to the center to be examined. If he is in the

second group and his illness is found to be related to radiation,

then his costs are paid for by the government and he receives a

new book, placing him In the first class. If his illness is not

related, then either his own national health insurance or that

of his company pays for the examination and treatment. A third

area related to treatment is the care provided for elderly survi-

vors of the A-bomb. In both cities there are homes for such

people. To qualify, it must be shown that they or their families

cannot support them, or that such support is a hardship, or that

the bomb killed all members of their family.

As to financing of such facilities

Old Age Survivors’ Homes, this has been

donation (sidlar to ftmd drives by the

as A-bomb Hospitals and

done mostly by public

Red Cross or Community Chest

in the United States) but their operations are
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financed largely

appropriations.

.

through city, prefecture and central government

The research institutes , of course , are govern-

ment financed and the ABCC facilities are primarily supported

from money which indirectly comes from the U.S. Atomic Energy

Commission. It was explained by Dr. Kato that those people

who were in the highest areas of radiation are able to

receive one to four examinations per year. One examination is

adequate, he said, if no disease is found and that most people
~— —-.—

usually came in for only one examination. The examinations are

“free” the Committee was told, in the sense that they are part of

the national medical programs to which all people contribute. They

were conducted in the 840 Health Centers throughout the 47 Pre--

a

fectures (states). Other matters of concern were discussed --

primarily related to compensation, which will be discussed in

subsequent report.

Before departing Tokyo for Hiroshima, the Committee met

with Dr. Tosiyuki Kumatorl , who heads the Division of Radiation

Health in the National Institute of Radiological Sciences in Chiba-shi.

Dr. Kumatori

examinations

fallout from

Marshallese and Americans. After conferring with the Committee

Dr. Kumatori indicated that, if it were interested, he wouldbe

willing to try to bring one of the Lucky Dragon survivors to

has been responsible for conducting annual medical

of the Japanese fishermen who were irradiated by

the March 1, 1954 H-bomb test which also affected
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Tokyo to meet with the Codttee m ‘t=

then departed for Hiroshima on Friday,

return, The Committee

June 23, 1972,

HIROSHIMA TWENTY-SEVEN YEARS AFTER

Hiroshima today is no less a miraculous transformation

from its burned and tortured self to a modern metropolitan city

than is the fabled legend of the phoenix, a mythical Egyptian bird

which was consumed by fire and yet again rose out of its own

ashes in youthful freshness.

While the Coumittee’s busy schedule of visiting official

facilities permitted little time to explore the city extensively,

the impression is very strong that no physical trace--except for

a preserved monument-- remains today of the past destruction of

the city, unless it be in the deeper recesses of the hearts and

minds of the people who witnessed the explosion and survived.

The Committee paid courtesy calls to the Honorable Itsuo

Nagano, Governor of Hiroshima Prefecture and to the Honorable

Setsuo Yamade, Mayor of the city of Hiroshima. During its

official work in Hiroshima it was aided invaluably by Mayor Yamada’s

Foreign Affairs Chief, Mr. Kaoru Ogura who acted as guide and

interpreter. The various facilites seen by the Committee are

described below in the order visited.

*.”

D.
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ATOMIC BOMB CASUALTY COMMISSION (ABCC)

The largest operation and headquarters of this Commission are

P in Hiroshima. It was founded in 1947 with the primary purpose
A

3

studying athe A-bomb victims and their children. The ABCC is

1
.: funded mainly (90%) through United States Atomic Energy

of

1
h-
?

Commission money channeled through the U.S. L!ationcd Academy of

Sciences-National Research Council and partly through the Japa-

d nese National Institute of Health. The Committee had met June 9

$1 with the Director, Dr. George B. Darling on Saipan and he

b
indicated that while he would not be in Japan during the Connnitte’s

l! visit, he would write to the staff to inform them in advance.
4

The Committee thus met with Dr. LeRoy Allen, Jr., Deputy Director,
4

] and his staff.

11

It was explained that originally the ABCC was established to

study the acute effects of radiation exposure, but later the emphasis

was changed to long-range studies of radiation effects. During its

$]
early years the ABCC treated , sa well as examined, radiation victims;

7’
but today this agency’s work is strictly based on examination and

A,

/

the gathering and evaluation of statistics. Patients who need medical

i“
treatment are referred to public medical centers and private clinics

,1,] or physicians.

L.,
It was explained that the Commission’s main work was divided

).,, it into three areas:, ~.

L
(/

(1) A life-span study which is designed to determine

“-w ‘



whether or not the length of a survivor’s life will be shortened

by exposure. There are 100,000 people in the group studied in

both Hiroshima and Nagasaki.

(2) An adult health study composed of a group of 20,000

people of the 100,000 in the life-span group. The purpose here is

to study what effects irradiation may have on the eqosed persons,

such as certain kinds of cancer, cataracts of the eye, or growth

retardation. About 10,000 persons are examined annually and thus it

requires two years to complete the survey of the whole group.

(3) A pathology study involving the examination of those

survivors who die. This is done in order to find out if there are

effects of the radiation which cannot be

examinations.

The ABCC’S

thyroid cancer.

major finding up to 1972

It was also stated that

found in the ordinary annual

were increased leukemia and

cancer in general seemed to

be increased, including that of the salivary gland, lung, and breast.

This was apparently developing in children who were 10 years old at

the time of the bomb and who received 100 rads or more. The incidence

of leukemia peaked in 1952, but is still not normal and the incidence

of thyroid cancer has not yet peaked. It was also explained that

children born after the bomb have so far not shown any increase in

cancer or early death.

Additional comments by the ABCC doctors indicated that they were

still finding new things. The children who were less than 10 years
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old in 1945 are now coming to the age when persons would normally

start developing cancer and they are beginning to find more cases

in the exposed. As to leukemia, it was stated that in Nagasaki the

threshold dose

there appeared

appeared to be from 50 to 100 rads,while for Hiroshima

to be no threshold.

MEDICAL WELFARE CLINIC

At 9:00 a.m. Saturday morning, the Committee

Hiroshima Medical Welfare Center and met with Dr.

traveled to the

Yutaka Mizuno, Chief

of the Countermeasure Section.

three areas of work are health

explained that there are about

Dr. Mizuno explained that the Center’s

control, research, and treatment. He

95,000 su~ivors in the Hiroshima area

and that this Center cares for about 80% of them. Most of their work

is concerned with health control , and they cooperate with the

Hiroshima University Research Institute for the research portion, and

with the A-bomb hospital for treatment. As to health control, their

main work, he said that this iS carried out in two ways: 1. a gene-

ral examination in which health teams are organized to canvass areas

by school district and 2. “close” or detailed examinations of persons

who , the general examination indicates , should undergo a more thorough

clinical checkup.

RESEARCH INSTITUTE FOR NUCLEAR MEDICINE AND BIOLOGY, HIROSHIMA UNIVERSITY

An adjunct of Hiroshima University, this Institute is headed by

Dr. Shunzo Okajima. He explained that the Institute’s work is
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different from that of the ABCC and that they concentrate mainly

on statistics and socialaspects. Occasionally, he said, they

provide consultants to the ABCC. In answer to a question, he stated

that the Institute’s findings generally agree with those of the

ABCC, with ndnor differences. One member of the staff of the Insti- -

tute also present at the meeting was Dr. Haruo Ezeki, a professor

end surgeon who specializes in work with the thyroid. Dr. Ezski

accompanied another doctor and some other Japanese to the Marshall

Islands in December of 1971, at the request of Representative Bales, in

en unsuccessful attempt to examine the people of Rongelap end Utirik.

Dr. Okemoto was askedabout the possibility of Dr. Ezeki accompanying

the Brookhaven National Laboratory team (commonly known as the “AEC” )

teem) to complete the annual survey which was stopped in Mawh, 1972.

Dr. Okamoto indicated that the Board of Directors of the Institute would

have to make the decision on such a matter end that advance notice

would have to be given.

THE OLD AGE A-BOMB SURVIVORS HOME

This facility is an impressive, three-story, concrete structure

with a solarium and meeting room as a small fourth story. The Home

cares for two classes of survivors: 1. elderly persons who, while

they m~ have families, are not able to be adequately cared for

2. those older pemons whose families were wiped out by the bomb, or

are no longer liting todqr. The Home has accommodations for 150

persons, 50 on each floor. The first floor is devoted to those
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Dersons no longer able to work and the other two floors for those who

can walk, ihe Vice-uirector of the Home explained that this is not

a hospital, but a home like their own home. Lhey do, however, have

one doctor and three nurses on the staff and if any treatment needs to

be done, there is a hospital right next door. Employees take care of

the maintenance and the many social activities, clubs, etc., sg well as

television and areas to make handicrafts. ‘Jheambulato~ residents are

allowed to go shopping by themselves , but must return for their meals.

The Vice-Director also related that there are about 60 people on

a waiting list in the city office and that they expect to have another

100 rooms sometime in July of 1972. The majority of the people in the

home were those with no home or those who had been living with a family

in a home that was too small. l’hequestion was asked about persons under

60 who are he~thy but have no family. “lounger people can work for

themselves ,“ the Committee was told.

The Committee noted that one of the reasons the building was im-

pressive, was that it was new-- tiuiltin 1970. Previous to that year

there were several smaller homes throughout the city. ‘Thisnew faci-

lity cost 200,000,000 yen (about $700,000 at that time). ‘ihecentral

government provides 80% of the operational funds , while the prefecture

and city split the remaining 20%. Costs per patient on the first floor

run about $16o a month, and about $86 a month for those on the other two

floors.



THE A-BOMB MUSEUM, llIROSHIMA MEMORIAL PEACE PARK

This facility, run by Director Kazuharu Mamasaki contains

photographs, scale-model reproductions and artifacts relating to

the air burst which destroyed Hiroshima. It is as though that

instant of destruction still exists today; for as a visitor enters

the museum he is thrust backward in time to 8:15 on the morning of

August 6, 1945: aead clocks record the time; nictures show charred,

scarred and blistered bodies mutely fruzen forever in obscene poses

of death; there are bottles and coins which were melted like wax

figures under a too hot sun; one photo shows a man’s outline

burned into a ghostly silhouette on a building, a glass csse holds

the

the

THE

Dr.

charred remains of a schoolboy’s uniform, and a painting depicts

dirty, grey, mushroom cloud hanging over the city.

RED CROSS A-BOMB HOSPITAL

The Committee was introduced to Dr. Fumio Shigeto, Director.

Shigeto is one of the A-bomb survivors and has worked in Hiroshima

since the bomb and with the hospital since it was built in 1956.

Funding for the Hospital came from the sale of Easter Seal-type

stamps. It has a 160-bed capacity and the patients receive free medical

care. Operational costs are divided equally by the central, prefectural

and municipal governments. 1’heyoungest patient is 38, but persons as

young as 27 or 28 csn be admitted (in utero exposure).
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Some of the common disesses treated are bre~t cancer, cata-

racts , and leukemia. Some 80 patients die annually, or about 50 per-

cent of the hospital’s capacity.

Dr. Shigeto told the Committee that there is a difference between

A-~omb and regular patients . They feel different in that they are

more uneasy and uncertain about their futures. ~his uneasiness , he

explained, is doubled that of those who may think that a regular disease

may have been caused by the A-bomb. dl survivors there have this feel-

ing, according to the doctor. Msny who surtived have no one to care

for them. “It is a very uneasy feeling” , ue said. “If patients re-

cover” , he related, “they can go home, but msy have to come back again.”

‘ihedoctor then took the Committee members on a tour of the hdspital

where they saw many survivors , some of them still showed the scars from

the burns they suffered nearly thirty years ago.

NAGASAKI TWENTY-SEWN YEARS AFTER

The Committee arrived by train in Nagasaki on the evening of June 26,

1972,md that evening held a brief meeting with city officials to plan

a schedule. The next morning the members met with the Honorable Soichi

Urabe, Ueputy Mayor of the city of Nagasski. After that, a brief press

conference was held. ihe Committee then visited facilities similar to

the ones visited in Hiroshima; for the sake of brevity, only that infor-

mation which differs from what has already been related will be included.

i
.
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MEDICAL ~LFARE c~~~

The Committee was told that of those who take the annual general

examination about 30 percent need further examination. In the Nishiyama

District (which was the only one to receive fallout) some 320 of the 832

survivors there are recognized by the go’’srnment as having been affected.

The kinds of illnesses found include leukemia and t~-~roid cxcer. The

Committee was told that, in general, the examinations did not bother the

people, except perhaps for the younger generation.

ATOMIC BOMB CASUALTY COMMISSION

The Committee met Dr. Sadihisa Kawamoto of the Department of Medicine,

in place of the Director, Dr. Ngai, who was ill. He said that their exami-

nation group is about 6,OOO (of the 20,000 total) and that they examine about

4,GO0 people per year. All 200 of their employees are Japanese. He talked

briefly about findings in the Nishiyama area and said that about 80 persons

have

that

been estimated to have received 30 rads during

these are in the highest exposure group.

Dr. Kawamoto said he felt it very important to

their life-span and

continue pediatric studies,

since it is hard to tell whether leukemia is induced by radiation or not.

He said that the leukemia rate in Nagasaki was much higher for exposed persons.

He said that he thought a once-a-year examination was sufficient in screeninfl

cases for leukemia and thyroid cancer. He also stressed that the ABCC takes

great pains to note the X-ray history of persons examined, since that might

be a factor in the occurrence of disease later.
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1’1”.Yawamuto then informed the Committee that Dr. Okajima

of Nagasaki University was working on a new study of the Nishiyama

area which would be out after several months. The Committee then

toured the facility.

A-BOMB HOSPITAL

This was built in 1958 with donations from the central, pre-

fectural and municipal governments. It has 360 beds , and about 334)

patients, 70 percent of whom are A-oomb surtivors.

THE OLD-AGE A-BOMB SURVIVORS HOME

After the August 6th bomb at Hiroshima, many people of Nagasaki

femsd the same fate would befall them, and so many were evacuated to

a place in the mountains above the city. After the bomb on the 9th,

they returned to the city to help. Since these people were saved,

they felt that the same place would be a good one on which to build a

surtivors home. Another factor considered was that the land in the

area was fertile and good for farming. The Japanese Catholic Sister,

who is the director of the Home, explained its great distance from

the city. The Sister is a survivor, herself.

The facility, the nsidents and the staff of the Home made a

deep impression on the Committee. When they arrived, the Chairman de-

livered a speech in Japanese to the gathered residents and staff, which

was reciprocated by one of the residents. The residents , wearing

~ black and gold kimonos , performed two dances for the Committee

1’.’I
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and two members of the Committee reciprocated by singing or

chanting in their own languages. The Committee was then taken on

a tour of the Old-Age Home and found it to be one of the best such

1 ‘“
facilities it had visited. It was new and airy, the rooms and corridors

‘$ 1t@ .,

were sunny snd the accommodations were clean and comfortable. Parti-

Jj

‘
{

cularly, oecause of its location, it was also quiet and restful.
r

‘TheSister explained that &l% of the cost of the Home is from the

#’j
central government -d the rest from donations. They had accommodations 1-

for 150, with 50 on the waiting list and 100 beds planned. The tour

included tisiting the living quarters, therapy rooms, handicraft work

areas , auditorium, and cafeteria. At the end of the tour, the residents

t
J.

snd staff sang a song for the Committee as it boarded the bus for the

return trip to Nagasaki.

A-BOMB MUSEUM

As in Hiroshima , it is difficult to imagine todsy that Nagasaki

~J

d’

once reeled under the blows of an atomic bomb. A seaport city, *

Nagssaki is modern snd picturesque. ‘There are great shipways within
fj +

the city’s limits and the sight of half of a 300 ,000-ton tanker sliding L

down the ways into the sea was eloquent testimony to the rebirth of +[ .
.,

Nagasaki from its own ashes. AS in Hiroshima, ,lowever,there are still L

k

:

reminders.
1

,
8

bcated within tiew of the hypocenter, the Nagasaki A-Bomb
~ .}

Museum contains the same terrible evidence of the terrible destruction U
“: $

and death caused by the bomb; particularly poignant and ironic were i .1

r

“~’161

n
~

/
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the remains and pictures of St. !lary in Crief, of St. JOhn and of the

images of angels at Urakami Cathedral blaclcened and disfi~ured by

the heat, radiation and shock of tileblast.

ATO$~ICDISEASE INSTITUTE, NAGASAKI UNIVERSITY

The Committee met with Dr. Shunzo Okajima, Director of the

Institute. lIeexplained that of an estimated population of 9,000 in

the Nishiyama District, about 500 people had been affected hy fall-

out. Three hundred of these had been studied in order to get from them a gro~

of 80 tO study. He said that there is little radiation remaininp in

the soil that low, although significant amounts of radiation could

still be found in the study group. Fe indicated that this group

showed a higher frequency of chromosome aberrations than a comparison

group. Although not exposed to direct radiation from the bomb, maxi-

mum exposure was estimated to be about 30 rads. He said that the

people don’t seem to mind the tests and that--relatively speaking--

body burden counts were hiSh, they were very small, in the order of

l/2000th of threshold. He indicated that his institute is preparin~

a study entitled “Radioactivity and Fallout Effect Survey, ?!ishiyama

Residents and Comparison Subjects, Nagasaki,” which would be published

within the next several months.

TOKYO

The Special Joint Committee departed from Nagasaki for Tokyo on

Wednesday, June 28, 1972. After arriving, it contacted Dr. I:umatori

1
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and, as he had promised, he had contacted one of the Lucky Dragon

survivors, and arrangements were made to meet him that evening. M

the late afternoon of June 29, the Committee members met with

Dr. Kumatofi and Mr. :Iatsshigi Oshi. during the meeting Mr. Oshi

discussed his experience, his compensation, and his health , and

Dr. Kumatori presented the Committee with some articles dealing with

studies of the Lucky Dragon fishermen as published in several

scientific journals. After the meeting the Committee hosted a dinner

for its two guests. m June 30, 19?2, the Committee departed from Japan

for the Trust Territo~.

JAPAN : WMMAm

In Japan there are well-defined and regulated facilities to take

care of those people exposed to the bomb in 1945. The programs which

produced these facilities cam about nearly 12 years after the boti,

through the passage of a national public law. This long delsy was

due, in part, to the fact that Japan was an occupied country until

about 1955. It is clear that the main support of these programs comes from

the local and central governments of Japan. Examination, treatment and

care for the victims are up-to-date, efficient, snd comprehensive. ‘Me

Committee noted that the medical equipment (an automatic multi-chsnnel

blood analyzer) in most of the facilities , matched or exceeded in sophisti-

cation, that found in most, if not all of the

hospitals. At the same time, as daily medical

Trust Territory district

care is carried out,

‘s3
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“I am a little world, made cunningly

O? elements and an angelic Sprite.”

---John Donne, Holy Sonnets

“Though in many of its aspects this visible

world scans formed in love, the invisible

spheres were formed in fright.”

---llermanMelville, Moby Dick

T*
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extensive long-range research studies are being continued by

both the Japanese Government and the ABCC on survivors of the

A-bomb, while the National Research Institute carries on annual

studies of the Lucky Dragon survivors. It is obvious that an

annual medical examination is sufficient for Japanese A-bomb sur-

vivors because of the multiplicity of facilities available and the

relative ease with which the patients can get to them. A compre-

hensive compensation program is also in existence and will be

discussed in a later report of the Committee.
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,3~;,arrativf~of the Incidcr?t

Some ten knots west and somewhat north of 11° 09’ north latitude,

lb6° 54’ east longitude, in the deep blue and purple waters of the

western Pacific ocean, a 100-ton dragon lay wallowing in the sea. T%e

longline tuna fisilingvessel Diego Fukuyu Naru, or Lucky Dragon ;{0.5

was riding easily witi~ the early morning swells as its crew began to

figiltoff tileghosts of sleep. Sea birds which had nested for the night,

began liftins skyward to begin tileendless hunt for food. In like

manner, tuna and other fisl~beneath the surface would begin seeking small

oait fish near the surface. Zetween tiletuna and the birds waited the

Lucky Dragon, also preparing to join t!lehunt.

The Lucky Dragon’s journey had begun January 22, from its home port

of Yaizu City. Ship’s captain liisakichi Tsuitsui had at first headed

Alisvessel toward tne fishing grounds near Hawaii and llidway. When

these grounds proved unproductive, he Ileaded the Dragon and its 23 man

crew south, toward the Ilarsnall Islands. (~;l, p. 170). The captain,

and the fishing master Fioshio ilisa.ki,apparently disappointed and

anxious about their small catch, decided to fish near Bikini Atoll, the

site of the first postwar atomic bomb tests--despite the fact they risked

being caught by the U.S. Navy for fishing in Trust Territory waters.

Perhaps also nagging at tileback of tileirminds was the knowledge that

Bikini iladbeen the site of nuclear tests--but that had been nearly

eight years ago. T\~elure of a final big catch to fill their holds must

have outweighed any such anxiety as they pushed closer to Bikini. It

was, after all, nearly a matter of now or never, since an accidentally

cut line and dwindling fuel reserves would soon force them to

return “home. The Dragon’s luck had not been good this voyage and,
I

!
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unknown to tilemembers of tilecrew, it was Soing to get much worse,

for, on t;leiilorningof .!arch 1, 1954, the sun rose twice.

1

AL 11° 09’ north latitude and 1660 548 east lon~itude, lies an

atoll known at one time by the name of tilegreat Russian composer

“R.imski-i;orsakoff,’:known to the Japanese as “F{ongorappuTo”, but best

Lino.mto its illllaoitantsas Rongelalappelapj Ronjlap, Ronge lappelap, or,

simply--Eongelap. , rll~:lcq”::;t’~~lc~l“f MIP:’~’t~lls. Composed of 61

scattered islands along its nec”~lace-li’kerim, which total only 647

sfluaremiles , the Ureat bowl of Lonaelap LaSoon itself covers Iilorethan

367 square miles.

Wilile the Lucky Dragon fishermen still dozed halfway between sleep

au~ a’.?arencss,t;le64 .nen,f:omen an~!c;~ildrcnof P.ongelap--like no.st

islantipeople--arose early to start tileday. Tl~evonen WOUIJ l~avekindled

fires to cook pandanus or ,?rro’.Trootfor tileday’s meals and to recook

fis~l,if any, left over from the ni}<ntbefore, ~.~}lilec(~ildren~.:ouldstill

Le dro~?sin:;and tilemen (JOUM be startin~ to repair fishing gear or canoes

for a fishing trip or planning uhere they would begin collecting and

tluskin~dried coconuts to make copra for tilefield trip vessel’s next call.

One particular person on t;lisisland on this morninp had reason to be

contemplative. :iewas Jo,lnAnjain, tilemagistrate. l!any tllouqhtsmust

i~ave crossed l~isconsciousness tilatmorning: the needs of his wife--

especially tilatof his new son, Lekoj who was one year old--the island

work to be done, council lleetings, land and personal disputes 17hich often

come tileway of t;lerna~istrate. He was probably wondering when the 18

people on Ailinginae, some 20 miles to tilesout’nwest,would be returning

to i<ongelap from their fishing and copra-making party.
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Peruaps he was a bit more apprehensive and anxious these days

than ile nad been in tile past , not only because he was 32 years old--

rather young by ilicronesian standards to carry the responsibility of

c~agistrate--but also because he had been told a disturbing thing by

tileLjawaiian field trip officer on the most recent field trip ship.

‘1’neofficer, indicating the last segment of his finger with his thumb,

ilad told .Ionn that,’’Your life line is about that long.” John asked

him wily if they knew there was some kind of danger to the people--they

were not removed from tile island. The officer replied, “Ue have no

orders.” hut it was unlikely that at this time on this morning John

consciously remembered the remark, as he would recall it later. As on

every day, there were many things to do. Lesides, it was hard to

conceive of a threat to anyone’s safety unless it would be from a natural

disaster like a typhoon and the weather signs indicated no such pending

phenomenon. A sense of calmness and peace must have pervaded the Island

of btirik many miles to the east, yet they,too,soon would share a

common, unfortunate bond with their neighbors to tilewest. It was, in

fact, hard to imagine anything threatening on ti~attranquil morning in

tne Pacific. Rongelap was home. Rongelap was security. Rongelap, as a

traditional part of the tilik or western chain, was stability. The sun

always rose on the “Ratak” or eastern chain of islands which included

Utirik Atoll, and set in the “Ralik” or western chain where Rongelap

lay. Inat morning, i~owever, the sun would first rise in the west.

Some 3U miles east of Rongelap on t“hatmorning, twenty-three white

and five blaclcU.S. servicemen stirred uneasily in their RadSafe aluminum
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building as they prepared to take observations in connection vitn the

testing of the most powerful explosive device ever to be detonated by

man . They stayed on Rongerik as a Radiation Safety team connected

witn Joint Task Force Seven. TiAeywere the only inhabitants of the

island aside from rats, flies, and coconut crabs. ‘rheirquarters,

While spartan, were well stocked witil canned food, and water and they

l~ada refrigerator to keep food and dril.ks cold. Even early in t~~e

morning they must have begun to perspire--not because of the Ileat,but

from the intense i~umidity of the island. ‘l’hefeelings of boredom and

anxiety, of frustration and excitement must have permeated most of them

to varying degrees. To some it was a job, to others an interesting

experience-- to some it was probably drudgery. The paradisical Pacific

islands were not always physically and psychologically kind to trans-

plants frou tilemainland. There were no girls and no bars, no steak

and no movies --at least on the island. On the ships, the men fared

better. despite this, ilowever, it was a well--known practice for enlisted

men, weary of the duty, to slip radiation badges into tileirshoes and

thus receive their maximum dose of radioactivity rapidly from the

relatively “hot” decks of the Task Force ships so that tileymight be

transferred. (~~)

but there was little cilance of tl~ison tileisland, since the test

would be more than one hundered miles away. The men checked their small

radio unit, over which they would ils~r of tie “tilings”detonation, their

badges and tileradiation monitoring device. The cileckingand rechecking

of familiar objects was a colilfortin itself. There was no reason to
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worry --if there were, the men would not be on the island. Anyway,

the test was so far away.

At about 11° 33’ north latitude and 165° 32’ east longitude was

the island of Bikini, iiikini Atoll, some 229.42 square miles of

turquoise waters surrounded by a reef sporting 36 islands or islets.

on one of those islets sat a device surrounded by steel and concrete

and costing millions of dollars. The device represented the culmina-

tion of the efforts of tne German scientists at the Kaiser Uilhelrn

Institute in 1938, Enrico Fermi and his Chicago Group in 1942, the

Manhattan Project whicn developed the first atomic bombs, and postwar

efforts by such renowned scientists as Dr. Edward Teller, together

with tne testing at tunePacific Proving Grounds of bikini and Lneweto’k.

Cold, inorganic and impersonal--it was just there. Composed of 2(IU

pounds of uraniuu 235, 200 pounds of lithium deuteride, and more than a

ton of uranium 238, complicated mechanisms and electronic circuitry to

insure it would go off, and go off at the proper time upon a radio

c:mmand. ‘he device was there, and its sensory apparatus awaited the

numan signal to order it to transform itself into a living, terrifying

giant--a giant whicilwould live and in its living destroy itself and

everything within its reach. Cold, efficient, and unfeeling, it sat on

tile island, oblivious to tilemuffled roar of the surf on t!lereef.

koug;~ly tilirtymiles east of the device and seventy miles vest of

-/

l.on~elap,ships of Joint Task Force Seven heaved and fell against the

swells. Aboard the dull, Srey ships were five basic groups comprisin~

tilewl~ole force: 7.1 scientific and technical personnel; 7.2 the ArmY
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1.3 tile:~avy, 7.4 the .Iir Force, and 7.5 tile contractors (primarily

from tile firm Of ~lOhTIeSLNld;;arver) and ~eDartment Of ~efenSe PeO~le.

T.)e.lointTask Force concept ‘{asone originated for the Able and tialccr

tests at Zi!;iniiltollin lY4b and was continued thereafter. Lt had

~een prove~lt!lemost effective and efficiel~tway of combinin~ tecilnical

kaow-liow>military and security interests and an equitaDle sharing of c

tilekno~ledge resulting from sucil tests. Upon the shoulders of tile
_—.

‘IasL:korce Comlander, and tileheads of t!lefive segnents of the Force
—-—

rested tileresponsibility for ttlesafety of all personnel and tile e

successful execution of tiletests. Soirletimein tile.arly morning lkours

of llarcu 1, 19j4, information was received concerning the status of tile

s,lips,personnel and security surrounding 5u,000 square uile zone uilic~l

extended from 10° lj’ to 12° 45’ nortil latitude and from 160° 35’ to

lbb” 10’ east longitude. Also received was meteorological information

concernin~ winu ana Weatlker conditions. After all data ~,~asreceived

and evaluated, tiledecision was h~ade to go aileadwith the first test of

tlie “Castle’l series. ‘illecode nane for ti)esleeping giant bottled up

in its steel and concrete womu was “Bravo.”

At one minute, or even a few seconds before 06:45 kilo (local) time

on ..arci~1, 1954, t~letra~ic events wilichwould follow “Bravo’s”

detonation could klavebeen prevented, but incredibly, tiledecision was

iii’ideto go ailed, desJ]ite an incomplete and somewhat alarming report—.— —- . .

conc_crning the winds auove tiikini.~. For “like” si)oton Eneweto”K in 1952
-—--—-—.—-—- -—

{

availaole winu information snowed ~;inds Ileadinf;to the west from sea

~

* bee appendix for “L[ik~”and “13ravo”Ifi[liidirection charts.
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level to 90,UUU feet, witilno data for winds at 95,W(J, lULJ,UOU,

and ldb,ub~ feet, and data for winds at llU,JW, l15,uW, and

12u,UW feet indicating they were floving to the east, or toward

bikini. F’orthe “tiravo”si~ot,[lowever, winds from sea level to t~~c

end of tne troposphere at 55,WU feet were generally headin?3east,

~
nortiieast, in the

Litirik. From jj,uU(J

general direction of Rongelap, ~:on.gerikand

feet to 91J,W0 feet the winds vere sencrally

Lii2idlLlg CO tAICW(2St. Above 9iJ,UGU feet, there was no data avaj lable.

tladtne snot Deen delayed 24 hours , wind conditions mi(g”nthave

c~~anged,wllicllwould ilave.Iltered tunefallout of tileexplosion and t;~e

enraged nuclear ~;iantwould ,Iaveonly expended its energy and visitect

its curse upon t,leflora and fauila of tiieuniuilabited spits of sand in

tilCl’aciiic. Unfortunately, sucn was not to bc.

‘I:iedecision to “go” tiiatwas made sometime early that morning

would produce mucil confusion and conflict, sufferin~ and suspicion.

It would result in a controversy tilatis unresolved to t!lisday, and

an allxiety-ridticnand uncertain future for nearly three !Iundred human

ueings a“nati~cirdescendants.

Ine decision Iladbeen made. “tiravo” lived and died.

In July of 1946 Operation Crossroads--the detonation of two

“nominal”’yield atomic bombs--took place at bikini. Tile first test,

coded “Able’:,involved an air drop of a bomb wnicilburst at 500 feet

ovc!ra fleet of dilapidated American and Japanese naval vessels. ‘Che

second test was tne first underwater shot ever conducted. It involved

tiledetonation of an atomic bomb suspended about 90 feet--or halfwaY
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between the surface and the floor of the Bikini lagoon--below an LSM

around which were arrayed the remnants of the fleet from the first

test. The magnitude of the explosion and its effects were stunning:

a huge bubble thrust upward from the quiet lagoon and then burst into

a tumult of spray; within seconds a tremendous column of water, hollow

in the center, rose one mile into the air. The Arkansas, a 26,000

ton battleship was upended like a toy and then plunged to the bottom.

The column, which was estimated to carry 10,000,000 tons (twenty billion

pounds) of water , also carried with it sludge and sediment which the

rising fireball

lagoon’s floor.

water fell back

had scooped from a circular half-mile area of the

Waves, 80 and 100 feet high, were sent out as the

into the lagoon. The psychological trauma of the blast

itself was so tremendous that some Operation Crossroads personnel,

observing the event on ships more than 10 miles away, began vomiting

over the side.

If

shot in

was the

the effects of “Baker” were stunning, then those of the “Mike”

the “Ivy” series of tests at Ene~etok were astounding. “Mike”

name for the very first thermonuclear, or H-bomb, device ever

exploded by man. It utilized liquid hydrogen cooled to almost absolute

zero (-273.16° centigrade). It was a “device” and not a deli”lerable

bomb, since the cooling apparatus involved weighed some 65 tons L62/

p. 15). The cooling mechanisms and the fission and fusion material

were located in a building on Elugelab Island of Enewetok Atoll. When

“Mike” was detonated,

vaporized into calcium

not only did the island disappear, it was

oxide and sucked up with the cloud, but the blast
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also gouged a hole one mile in diameter and 175 feet deep in the

reef. “probably more than 100 million tons of material were disloged

and thrown into the air,” (94, pa 170), great waves were sent out

that rolled over nearby islands, and a huge mushroom cloud rose to

a height of 130,000 feet (25 miles) in just 15 minutes. “Mike” was

indeed a superdevice, estimated to have a yield of about 5 megatons or

the equivalent of

“Bravo,” the

on March 1, 1954.

250 (Hiroshima-type) atomic bombs.

slumbering nuclear giant, was “born”

It burst forth from its “womb” in a

at 06:45 a.m.

blinding rage

of light, with boiling and blistering heat and radioactivity, a

cataclysmic, thunderous roar accompanied by a mighty shock and pressure

wave which shook the earth, sea, and sky.

In millionths of a second the chain reaction occurred and the

bomb and its housing simply disappeared --vaporized by the intense heat

somewhere in the neighborhood of tens of millions of degrees. In a one

megaton (one million

of a giant, luminous

air, water and soil,

tons of TNT) blast the fireball, looking like half

bubble, and consisting of vaporized bomb particles,

would have expanded to more than 7,000 feet in

diameter after 10 seconds. “Bravo,” however, according to conservative

estimates was 15 megatons in yield (although it may have been larger).

It was of a magnitude to stagger the imagination.* Undoubtedly the

diameter of the fireball and its surrounding hemisphere of burning gases,

thermal and shock fronts was from three to five miles in diameter, m

area in which no living organism could survive. In the first few

* In the early 1960’s Russia boasted of detonating a 50 megaton device?
and of having the capability of detonating a 100 megaton monster bomb”
Sucn a bomb would be the equivalent of 5,000 Hiroshima or Nag=aki-
type-bombs.
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seconds of its life, it would shoot upward at a rate of about 300

miles per hour, rising in one minute to an altitude of 5 miles. The

bomb’s energy would be spent in four different areas. The first area

would be that of thermal radiation accounting for about 35 percent of

the total energy yield. The initial thermal pulse of the blast was of

heat and X-rays which heat the air near the explosion. The light from

this process was visible more than 50 miles away and was brighter than

the sun. The fireball momentarily cooled , and then a second thermal

pulse was generated lasting for several seconds which vaporized the

ocean’s surface waters, and seared and scorched, blistered and burned

the nearby fauna and soil of the neighboring islands. This-immense heat

or thermal radiation was so strong

miles away.

In addition to all this, tens

that it probably could

of square miles around

be felt 100

the blast

center would be riddled by 5 percent of the blast’s energy in neutron

and gamma rays.

At least half of the energy of this titantic bomb was expended in

a high-pressure blast, or shock wave.

fantastically fast-expanding fireball

solid wall of tightly compressed air,

The shock front caused by the

cracked outward; like a near-

it initially sped outward miles

ahead of the fireball, at more than 2,000 miles per hour, and even more

than a doze~ miles from the center it was still traveling faster than

the speed of sound. At its beginnings, it exerted pressures of several

million pounds per square inch, gradually weakening as it traveled

outward to more than twice the normal atmospheric pressure at several
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miles distant. Trees swayed and snapped violently as the wave

thundered over the desolate islands--sand, rocks and dust would have

literally “jumped” into the air. Following the shock wave came

unearthly winds several hundred miles per hour near the center and

70 to 100 miles per hour several miles away which stirred the lagoon’s

waters into a froth and stinging spray like that during a full scale

typhoon, blowing away sand and soil cover of the islands and flinging

waves breaking on tunereef back into the sea. Some time after the

fireball had risen, these winds ceased and “afterwinds” began flowing

toward the forming mushroom cloud, following the path of the rising

superheaded air. Within minutes these “afterwinds” would increase to

near gale velocity, some distance from the center, and the remaining

trees on the islands would be bent toward the explosion. The ‘lagoon

once again was whipped into a frenzy by the freakish wind. At the same time

awesome waves towering more than 100 feet high would have rolled out,

whic’n-- even though diminished by distance --would be large enough to

completely wash over whole islands on Bikini’s rim.

During its origins, “Bravo” would have also pulverized and lifted

into the sky an immense portion of the Bikini reef, along with seawater

vaporized by the blast. Since “Bravo” was roughly three times more

powerful than Mike, it undoubtedly lifted several hundred million tOns

of matter into the air immediately, or through the action of the

“afterWinds” which sucked matter up through the base of the coIumn.

During the period of the fireball’s rise, the final 10 percent of the

bomb’s energy was expended in residual radiation which was deposited
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upon the uplifted calcium oxide (coral) and water vapor.

By 06:55 a.m., ’’Bravo’s” giant nuclear cloud stood 21.6 miles

tall. Half of “Bravo” extended through the troposphere, and the

upper half rose nearly 60,000 feet into the stratosphere. Within a

few minutes the winds began tearing the giant form apart; heavier

particles of uplifted material began falling back into the sea;

lighter particles, however, would be carried along with the dismembered

cloud by the winds. It was at this point that the first indications

became apparent that something was horribly, irrevocably wrong.

JTF-7

By design, the human beings nearest the bomb’s detonation were

the inter-service, inter-agency personnel of Joint Task Force Seven.

1{0 known “accidents” had ever occurred in the course of America’s

previous 43 tests involving nuclear weapons. Ships of the Task Force

were arrayed at what was expected to be an upwind position some 30

miles from the blast. “Bravo,” as explained earlier, was the first

hydrogen device to use the fission-fusion-fission process in order to

make maximum use of neutron emission and was the reason for the addition

of several thousand pounds of U238 to the mechanism. This would produce

an exceptionally powerful explosion, and one which would be exceptionally

dirty in terms of radioactive fission products. While meticulous

safety precautions had sufficed before , what can only be regarded as an

underestimate of the unknown potential strength of this bomb, resulted

in placing the JTF fleet perilously close to ground zero. The officers~



crews, observers and scientists aboard their ships must have been

both shocked and amazed by the blast as they felt

thermal radiation and pressure of the blast wave,

roar of the fireball ascending and felt the blast

the heat of the

heard the thunderous

winds, now reduced

by time and space

In fact, had

undoubtedly would

to a light breeze.

“Bravo” been a medium altitude air burst, there

have been some casualties among the Task Force

personnel, since a 10 megaton burst can produce second-degree burns

up to 25 miles away from the explosion.

More insidious and frightening than the effects experienced by

the Task Force, were the aspects of the white cloud’s height and the

direction in which it began to drift away and downward. As though

inhabited by the trickster ghosts rampant in Micronesisn legends, the

dead form of the cloud began heading almost directly for the fleet, as

though in its final paroxysms, “Bravo” intended to play a last

impractical, and very deadly joke upon its creators. Inherent to the

fallout was the legacy of “Bravo’s” processes of fission and fusion,

a boiling mass of harmless-looking clouds containing tens of thousands

of deadly rads of gamma and beta activity.

Within minutes after the cloud began breaking up, everyone’s

worst fears were realized; RadSafe staff members had already noted the

unexpected movement of the cloud and soon thereafter Geiger counters on

some of tile ships began to record a steady increase over normal back-

ground radioactivity. Orders were given. All personnel were ordered

below decks, hatches and watertight doors were dogged down and, while

77

/“’



there is no record of it, the Commander of JTF-7 must have ordered

all ships to proceed due south at the flank speed of its slowest

vessel in order to escape “Bravo’s” radioactive curse. While the

ships hared away from the danger zone, RadSafe planes crisscrossed

the area, like typhoon hunters, to determine the extent and direction

of the fallout and its intensity. In their frantic search, they must

have missed a curious and chilling sight; a small Japanese tuna vessel

rolling peacefully in the sea --unaware of the fate about to befall it.

Thus it was, as the ships ploughed southward, and a gentle “snowfall”

of radioactive particles began dricting toward the ocean and three

inhabited islands, a second misbegotten decision was made, one which

would cause incalculable misery and suffering during many years to come.

THE LUCKY DRAGON

A lone fisherman, Shinzo Suzuki, stood

Dragon on the morning of March lst, bracing

roll and pitch of the ship and listening to

on the deck of the Lucky

himself against the gentle

the familiar creaking sounds

of the

diesel

became

rising

working of the wooden-hulled vessel and the steady thump of the

engine. The sky was beginning to lighten in the east as he

aware of a strange phenomenon --it appeared that the sun was also

in the west, for a huge yellow glow filled the horizon in that

direction. Excited, he rushed into the crews quarters to awaken his

shipmates. His amazed companions then were able to witness the second

rising of the sun , which was later accompanied by a “deafening explosion”

(62, p. 170) and a huge cloud rising in the western sky. According to

their later reports , after an hour and a half, a white, gritty ash began
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to fall on the ship, its gear, and crew members. Puzzled by this

strange snowfall, some of the crew actually tasted the radioactive

flakes in an attempt to ascertain just what they were. bring the

fallout which lasted some 5 hours (77, 2/454) several of the men

suggested they had witnessed a nuclear test --none of them, however,

immediately connected the snowfall with the test.

These peculiar and unnerving events were enough to convince the

captain that it was time to abandon any hope of returning with a full

I

catch.

low on

home.

They had poor catches, lost some of theirfishing gear, were
(

fuel--and now this.
L

He headed the Lucky Dragon northward for

Three days later all of the members of the crew would suffer
,“

t

the acute effects of their exposure, itching of the skin and mucous
d

membranes, nausea and vomiting. Two weeks after their exposure they :

would arrive in their port city of Yaizu and discovery of their .*

b
experience would result in an international controversy and fear and

panic in Japan.

Unknown to the Joint Task Force, the little ship started its

journey homeward; the radio operator , who would later die, sent no

sages to Japan or to other ships telling them of their experience.

RONGERIK

Upon receiving word of the cloud’s erratic behavior, the RadSafe
1

crew on Rongerik must have intensified their observations. Information
*

I

indicated that it might be heading their way and they sent in readings
-

from their instruments and findings of their observations. At 13:33 ~



local time the radiation monitoring instrument began recording a

steady rise in radioactivity. At 14:03 the needle swept paat the

extremity of its scale at 100 milirads per hour. ( 44 p. 6) All

personnel donned extra clothing and remained inside the tightly shut

building. The heat, humidity , and anxiety inside must have been

tremendous. Outside, a radioactive “rain” was falling on the aluminum

building. Gamma rays were penetrating the metal of the house, and the

clothing and flesh of the people inside. They also penetrated the steel

sides of the refrigerator, registering a total of 38 rads on a radiation

badge inside. One badge left outside later registered nearly 100 rads.

Within 12 hours after “Bravo” had exploded the second decision had

been made. Ships of the Task Force turned east and headed for Rongerik.

Sometime past midnight, the ships, cautiously prowling near contaminated

waters, ghosted past Rongelap and Mlinginae. On the morning of March

2, 1954, contact was made with the 28 Americans on Rongerik. By 11:15

a.m. eight men had been evacuated and by 16:45--or 34 hours after

“Bravo” exploded-- the remaining 20 military personnel were-aboard ship.—__ ._. _ _..——

and headed away from their now radioactive island.

RONGELAP, AILINGINAE, UTIRIK

At 05:53 a.m. on March 1, on the islands of Rongelap and Sifo

(Ailinginae Atoll) several people noticed an unusual reddish-yellow glow

in the western horizon; several minutes later they heard the dull roar

of an explosion as the true sun brightened in the east. Some 180 miles

to the east in the “Ratak,” or “Sunrise” chain, and about 15 minutes

later, the pedple of Utirik Island, Utirik Atoll,heard the muffled
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thunder of the explosion, and some of the people on the island

rumored that another war had possibly started.

On Rongelap, talk probably turned to the visit of a Navy

Commander to the island a couple of weeks ago. The Commander had

tried to explain something to them about a test, and bombs-but

despite the efforts of an interpreter, the people did not understand

what he was talking about. Perhaps this noise and light had something

to do with it. At this point, John Anjaln must have briefly recalled

the field trip officer’s remarks --but, since they had only seen an

unusual light and heard the noise of an explosion far away, there

appeared to be no immediate worry. Maybe the Hawaiian had been mistaken.

Four to six hours after the detonation, as the Lucky Dragon crew

was puzzling over the strange ash falling on them and their” vessel, the

people on Rongelap and Ailinginae witnessed the third unusual phenomenon;

fluffy, white particles, like the ash of a fire blown into the air,

was settling down upon the island from the heavens, the lagoon and the

atoll. Two young boys at that time were climbing a papaya tree to

pick some fruit and, as they looked up, the ash fell into their eyes.

h older man, paddling near shore in the lagoon also looked up. He had

been having trouble with his eyes lately snd so intentionally let

some of the flakes fall into his eyes. He then rubbed them with his

eyelids shut, hoping that this strange substance would help his

affliction.

Back on the island, the “snow” was falling steadily and soon the

ground, tree leaves, and the roofs of houses sported a white, pwdery

I
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layer of the stuff making F.ongelaplook as though it had been the

scene of a freakish s~owfall in the middle of the Pacific, only 600

miles norttlof tne equator.

Villagers scuffed up the powder as they walked, and

brusn it off their hair and bodies. Children, delighted

unexpected event, played with the snow. Several people,

some tried to

with the

like the

Japanese fishermen, tried tr.sting the powder to determine just what

it was.

Sometime in the early morning the Kongelapese spotted a plane or

planes buzzing by the island. Someone conjectured that the snow they

~ladseen nad been dropped by the planes and that perhaps its purpose

was to Icillmosquitoes.

Lastward, on Utirik, t!lesnowfall began 22 hours after -the

explosion. It was lighter and described as “mistlike”.

Tilatevening, as the sun set and darkness fell over l’.ongelap,the

fallout ceased. ‘Ihepowder now ilad reached a depth of about one an__.—-.—-

one i~alfinches and at night gave the island an eerie aspect. Sometime earlier
,———— ..——.._ ._ —

:] th,. ?fternc,ol,it rained. Tileraindrops spattered the white powder,

and as it increased, rivulets of water carried the radioactive ash from

leaves to the ground, and from rooftops into water catchment tanks.

Tile fallout of Bikini’s pulverized and irradiated coral reef had

encied--but its long lastin~ effects had just begun to work.

~i+34 to iI + 78

‘Ti~irty-four hours after the bofiw (11+34)the 28 Americans were

safely aboard ship. ‘Ihat same day, according to reports from the
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people, RadSafe crews had visited Rongelap by amphibious plane,

found the radiation levels dangerously high and had left to report

their findings. Before they left, they left the people with one word

of advice: “Don’t drink the water.” Nearly one day after the

Americans had been evacuated, craft of the Task Force converged on

Rongelap, and later Mlinginae Atoll, to the southwest, where some 18

Rongelapese had been temporarily visiting. On Rongelap, as on the

other islands, the people were reportedly told they must leave the

island immediately, or they would “die”. They were allowed to take only

those personal possessions which they could carry and as they hurried

to board the craft which would take them away, RadSafe personnel

monitored the village and the people themselves with radiation detection

devices.

At this point, individual readings ranged from 30 millirads per

hour to 240 mlllirads per hour (see Appendix No. 4)

At H+50 hours, 16 of the people with the highest readings were

air evacuated to Kwajalein aridat H+51 the remaining Rongelapese were

aboard ship and also bound for Kwajalein. Seven hours later at H+58

the 18 Rongelapese on Sifo Island of ~linginae were evacuated from

tneir radioactive location. During the same period, ships reached

Utirik Atoll, and after a survey of the island evacuation was begun at

H+55 hours and by 10:53 a.m., Bikini time, at H+78 hours, or three days

and 6 ilours after “Bravo” had exploded, the last exposed people were

taken from their islands.
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KWAJALE Iii

Some 24 ilours later, after H+78, while the Lucky Dragon plunged

way northward to Japan, the 18 people from Ailinginae, the 64

people from Rongelap, tile28 Americans, and the 157 people from

Utirik had arrived at Kwajalein. At that time, like the Japanese

fishermen, many of them began to experience the symptoms of acute

radiation exposure: itching and burning of the skin, eyes and mouth;

nausea, vomiting and diarrhea. At this time, the people were instructed

to decontaminate themselves by washing with soap several times a day

to clean tne radioactive fallout from their bodies. It was a partic-

ularly difficult task for the women, who traditionally used coconut

oil on their hair, which caused the fallout particles to cling tena-

ciously to their long tresses.

About 2 weeks later the second stage of acute affects manifested

themselves: tile hair on the heads of many people wholly or partially

fell ollt, and skin “burns” caused primarily by beta activity began

ay,)earing on the necks, si~oulders, arms and feet of the more heavily

exposed. llurin~ ti~is two week period and for some time afterward, tile

doctors took daily blood and urine samples. The blood samples were

watched carefully as they indicated the effect of the radiation on the

i~arrow and its ability to produce new cells. If tile

kinds of cells in the blood dropped far enough below

tl~eninternal bleedin~ leading to death could occur.

number of certain

a normal level,

As they were

watc;~ed and counted, t:~elevels dropped: granulocytes dropped to

lutidcm2 (witilone count of 700), leukocyte counts dropped to 4000 or

81,
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below, and neutrophile counts dropped to 2500 or less. The symptoms

of several persons who developed upper respiratory infections during

tilisperiod were carefully monitored. When tileirtemperatures

rose threateningly, they were given antibiotics to prevent further

complications and they responded favorably. In all, 12 persons were

treated with medication. Fortunately no immediate serious illnesses

appeared, nor where tl~ereany fatalities. Urine samples were taken

to try to calculate tl~eoriginal amount of radioactive material taken

into tilebodies of people and to try to determine what amounts of

radioactive material still remained. Fifty-two days after the bomb

exploded, seven people were selected from the Rongelap group to be

given a recovery agent, etilylene-diamine-tetra-acetic acid (EDTA),

which has the ability to help speed the

radionuclides through the body’s normal

ended after five days, however, when it

process of elimination of some

functions. The attempt was

was determined that the general

effect of reducing the amount of the body’s radioactive burden was so

sligi~t as to be virtually useless. This was due to the fact that

little was being excreted at that time, due in turn to t!lefact it had

been nearly two months since radioactive material had been ingested,

and it had become firmly settled in the tissues of the bodies.

ilythe time two months iladpassed, after exposure, it appeare” that

any possible immediate danger had passed. T!leexposed American service-

men, after careful study which shoved no positive findings, 17ere

released to their duty stations. At the end of three months, the

people of Utirik, who reportedly received tilelowest dose of radioactivlt
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“Uncertainty is the greatest fear.”

---Attributed to Torl~sde Tor~uemada
Grand Inquisitor of the Spanish I~cuisition



were returned to their home island. The Rongelapese, hwever,

were not so lucky-- for their island and atoll had been severely

contaminated by fallout, and like their neighbors the Bikinians

eight years earlier, they could not return soon to their island.

In April of 1954 the AEC contacted the company which had carried out

much of the construction connected with the atomic proving grounds

in the Pacific, Holmes and Narver. They were instructed to build

homes for the Wngelapese on Eijit Island of Kwajalein Atoll. By

June, 1954, the houses were completed and the Rongelapese were moved

from their temporary quarters on Ebeye, to the island. There, they

remained for over three years.

.
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s
J THE ANNUAL EXAYINATIONS

The Lucky Dragon

7

1
Discovery of what had happened to the crewmen of the Lucky Dragon after

} they arrived in Japan caused a furor, touched..

of the Japanese concerning radiation exposure

1
Hiroshima and $Tagasaki. It also engendered a

1
cerning radioactive contamination of tuna and

zone.

1 At that time Dr. Toshiyuki Kumatori, who

off by the natural sensitivity

because of the experience of

later nationwide hysteria con-

other fish caught near the test

would later visit Rongelap with

1

Dr. Conard’s team in 1964 and would again accompany the team in 1972 as a

consultant to the Special Joint Committee, was working at the First National

Hospital of Tokyo. Seven of the rr!oresevere cases were sent to the Tokyo

University Hospital. Since he had worked at the University Hospital for
b

I several years previously and knew the hospital director, he requested that

the other 16 be sent to his hospital. During its visit to Tokyo in 1972, Dr.

Kumatori discussed generally what had happened to the men, who ranged in age

from 18 to 39 years. They suffered effects similar to those experienced by

the Rongclapese, and they were given normal medication and treatment. After

six months, case no. 14, exposed to an estimated 510 - 590 rads, who was the

radio operator and ~rhohad not informed anyone of their experience near

Bikini, died. Dr. Kumatori stated that it was not clear vhether this was

caused by his irradiation, or from another cause. He noted that blood

transfusions were given to some of the men, and since at that time hospitals

did not use disposable syringes, the ~ossibilitv of the patient contracting

8?



infectious hepatitis, which would have been very serious in his weakened

condition, could not be ruled out. He noted that an autopsy performed upon

the man indicated significant, but low counts of”radioactivity in the bone,

kidney and liver, but in the order of micromicrocuries.

The Committee took special note of a paper given to it which Dr. Kur,at.rL

and Dr. >Iiyoshi presented before a meeting on treatment of radioactive

poisoning jointly sponsored by the AEC and the World Health Organization in

~rienna, in 1962. This article showed how, through reproduction of fallout-

like material and reconstructing where each member of the crew spent his time

on the ship until it reached Japan, individual estimates of exposure were

calculated, ranging from a low of 190 - 220 rads to a high of 660 to 690 rads.

The patients were kept in the hospital for 14 months. Upon being releas.,(!,

they were told not to return to the strenuous activity of fishing and if possi!l

to take it easy for an Additional year. In August of 1954 they were measured

with a whole-body radiation counter and their body burdens were found to be no

higher than those in a control group. Recovery agents had been used on t{;o

persons during their stay in the hospital, but to little effect.

One early effect noted by Dr. Kumatori was a severe drop in the spermat~z 1

counts of the men, some falling to zero and lasting for severai months. An,ti)~[”

he mentioned was a disturbance of the r,ormal function of the liver which 1:.15“ :

serious or severe, but which was noticeable.

The men, to this day, are examined on an annual basis by Dr. Kumat~ri ::

the National Institute for Radiological Sciences in Chiba-shi, near TO’KYL),

where l~eis chief of the Clinical Research Division. He stated that of tbti

22 survivors, usually he sees abc’ut 15 to 16 every year. Some of them .]rv
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very busy and just don’t bother to come for the examination. Many of them have

changed their jobs and work as merchants, or own their own apartment buildings.

One man, to his knowledge, is still fishing.

No late effects have been noticed, such as thyroid nodules, but he did

state that the change in liver function persisted for 12 or 13 years. Most of

the men have since married and have had normal, healthy children. Aberrations

in the chromosomes of the blood cells of the former fishermen, however, still

persist.

Rongelap and Utirik

Initial Medical Teams

The first assistance to the affected Marshallese and Americans was given

by the medical department of the U. S. Naval Station at Kwajalein. In the

meantime, the Commander of Joint Task Force Seven had requested the Defense

Department and the AEC to provide care and make studies of the fallout victims.

This group was organized in the United States jointly by two

AEC’S Division of Biology and Medicine, and the Armed Forces

Development Project of the Defense Department. Within eight

agencies: the

Special Weapons

days after the

incident, a group had been organized and been fielded on Kwajalein. Within

this group were Dr. E. P. Cronkite and Dr. Robert A. Conard, both from the

United States Naval Medical Research Institute.

Annual Reports

One of the first reports published concerning the affected Marshallese and

I
I Americans came out in August, 1955, under the seal of Brookhaven National

●

? Laboratory, a research center connected with Associated Universities

4

1

i
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Incorporated of Long Island, New York. A second, ~.uchmore comprehensive rep,~rL

entitled “Some Effects of Ionizing Radiation or.Human Beings,” was published in

July, 1956, by the United States Atomic Energy Commission. Thereafter, the

major data published on the people of Rongelap and Utirik was the result of

surveys conducted by Brookhaven National Laboratory (BNL). The reports were

published after three years (March 1957), four years (1958), five and six years

(one report covering 1959-60), seven years (1961), eight years (1962), nine and

ten years (one report covering 1963-64), eleven and twleve years (one report

covering 1965-66), and thirteen, fourteen and fifteen years (one report covering

1967, 1968, 1969). (The report covering the years 1970-1972 will be published

sometime during 1973.) Contained in the reports are descriptions of the annual

surveys and general findings of the doctors who accompanied the team. A great

number of articles have also been published in journals and periodicals by

participating doctors as a result of their findings in examinations.

From the first year report, to the most recent BNL report, the size,

sophistication and scope of the examinations and findings have increased greatly.

In gross terms, this can be seen by an increase in the number of pages, from 12

in the twelve-month report to 128 in the latest report, which, of courses

includes the results of three annual examinations and numerous appendices.

More specifically, the first report considered general physical conditions,

with special emphasis on effects on the skin, blood, and eyes of the irradiated

Marshallese. The 1969 report, however, gives a description of general medical

findings from physical examinations, and then very detailed descriptions of

examinations and findings in the following areas: ophthalmological (eye),

thyroid, aging, blood (both chemical factors and chromosome aberrations) as
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well as a summary of findings over the years since 1954. These include: acute

effects, malignancies, degenerative diseases, growth and development, thyroid,

eye, skin, blood, dental, aging, radionuclide intake from environment, blood

groupings and special studies. Also included are appendices which give

statistical data for the areas studied, as well as case histories of those

persons operated on for thyroid abnormalities. The reports, documented with

footnotes, appear to be exhaustively thorough, highly professional and extremely

detailed. In addition to all this, the language of the reports is clear and

concise. In short, they are well written, illustrated in an interesting fashion,

well laid out, and carefully edited. Generally speaking, if there is a “flaw”

in the reports themselves, it is due not to the report or its contents, but

rather due to the nature of the subject matter covered. For the most part they

are so technical in

incomprehensible to

and of past medical

nature and replete with scientific data as to be virtually

the layman -- however, the summaries of work carried out,

findings are generally understandable and valuable to the

average reader. Specifically, however, the Committee finds certain threads of

reasoning, assumption, and exposition running through the reports which it finds

both frustrating and somewhat disconcerting. One of these is inherent to the

basically conservative nature of scientific investigation and seems to permeate

medical and scientific expositions concerning relatively new fields of inquiry.

It appears to be a basic tenet -- and not necessarily an unwarranted one --

that scientists are loath to make conclusions with any sort of finality about

their findings and the implications of such, unless there is voluminous statis-

tical data to support such definite conclusions. Thus, for example, many times

the reader will encounter such statements as “although these findings appear to
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be statistically significant, no definite causal relationship can be proven due

to a number of variable factors, or the possibility of an unknown influence.”

A second area of concern by the Committee related to certain unproven assumptions

and statements contrary to this hesitancy to make definite statements made in

earlier reports, which apparently influenced assumptions and statements made in

later reports. These general areas of concern will be elaborated upon more fully

as appropriate, in the sections which immediately follow.

AREAS OF PARTICULAR CONCERN

Dose Estimates of Whole-Body Radiation
from External Sources

Since there was no RadSafe team with radiation monitoring-instruments or

radiation badges on Rongelap, Ailinginae, or Utirik at the time of the fallout,

the exact amount of radioactivity to which the people on those islands were

exposed cannot be calculated, and will never be known. This is generally the

result of three factors: One, no one of these islands had a watch or clock

which could have recorded the time which lapsed from the time the fallout began

to when it appeared to have ended. If someone did have a watch, they did not dO

so. Two , there was great individual variation in exposures. For example,

children, because of their greater activity and curiosity, may have been exPosed

to greater amounts of fallout than older

attenuated by the fact that children are

days and may have inadvertently cleansed

persons. Conversely, this may be

wont to play in the ocean during hot

themselves of what larger amounts they

picked up. Young, and middle-aged adults, however, may have received the

largest doses because of following habitual patterns of daily activity which
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would keep them outdoors much of the time. Older people might have received

the lesser amounts because of their lesser activity and their penchant of

normally staying indoors, or in the shade or at one locale. Three, especially

for the islands of Rongelap and Sifo (Ailinginae), the amounts of radioactivity

present when RadSafe personnel did arrive was so high as to preclude their

staying on the islands long enough to get enough accurate data.

Estimates, or “best guesses” can be calculated if some dose rates in the

area are known, and because -- although radioactive elements are unstable, this

form of instability is a stable characteristic -- in other words, the behavior

of radioactive materials is a known factor. Basically, this is how the doses

were arrived at for the four groups of people. The three major sources upon

which calculations were made are listed and discussed below. .

Rongerik

Fortunately, at least for the purposes of dose calculation, the RadSafe

team on Rongerik had radiation badges (strips of film, which indicate exposure

to radioactivity) on their persons, outside the building, and inside their

refrigerator in their quarters. They also had a monitoring device. From the

differing exposures indicated by the badges after being exposed for 27.2 hours

(time of arrival of fallout H+6.8 subtracted from time of departure, H+34)

exposure values could be calculated. One badge left outside registered 98 rads;

a badge inside the refrigerator indicated 38 rads; and badges worn by team

members who were both inside and outside showed 50-65 rads. These rates also

helped to indicate the length of time of the fallout. The monitoring device

was useful for determining when the fallout began, and at what rate it rose.

Unfortunately, all calculations of rate increase had to be based on indications
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of the first half-hour of readings, since after that time, the instrument went ~ff

scale at 100 millirads per hour.

Later Surveys

One known factor concerning radioactive materials is the rate at which the

radioactivity “decays”, or decreases. This rate is directly proportional to time.

As an illustration, it is known that the activity will decrease by a factor of ten

after a sevenfold increase in time. Thus after seven hours, the radioactivity wiLl

be one-tenth of the original, after two days (7 x 7 = 49 hours), it will be one-

one-hundredth, after 24 days, one-one-thousandth, and S0 on. Consequently, when it

was relatively safe, RadSafe crews returned to Rongelap and other islands and took

measurements of the radioactivity there several days after the people had been

evacuated. From the readings on their instruments, combined with the approximate

known time when fallout ended, scientists calculated roughly how intense the

radioactivity had been during the time the people were exposed. In other words,

since normal decay rates are known, the present level of radioactivity known, and

the rough time of when the fallout stopped was known, what scientists did was to

calculate backwards, so to speak, from the period several days later, to the time

when the people were still on the island. One discovery by this later survey was

that the readings taken during the time of the evacuation were apparently too LOw

by one-half, or 50 percent. This was apparently due to the fact that the instrunen~

used at that time had not been calibrated (checked for accuracy) before it had ~~~[? -\-
*&

used. (1944, P.5) [
1=

Another discovery they made concerned the nature of “mixed fission Products”” ●L

The

and

fallout was composed of many kinds of radioactive isotopes giving off g~~mp’

r
beta rays of different strengths. The relative strength of these particles - - “



measured in kilo electron volts, or kev. On Rongelap there were found three

major “energy regions,” of 100, 700, and 1500 kev. That is, within the

fallout on the ground there were particles which were being emitted in these

three general regions (levels) of strength.

Fallout Samples

A third source of information upon which would be based whole-body doses,

was actual fallout material. By studying the radioactive calcium oxide

(incinerated coral) scientists determined the mixture of different radioactive

elements and their energies. However, it is interesting to note that the

doses calculated for all the exposed persons, according to the 1956 report by

the AEC, “came from fallout samples taken soon after the detonation at points

some distance from the contaminated atolls.” (P.6) Why the samples were not

collected from the islands on which the people were exposed was not explained.

one of the important factors in calculating the amount of radiation

exposure is the length of time of the fallout itself. The only way this

could be estimated was from the reading on Rongerik, and personal eyewitness

estimates of time.

Based on the early and later readings at Rongerik, it appeared chat the

period of fallout was about 16 hours, or, a long fallout. However, other

information, including reports of persons who saw the fallout, indicated that

it was shorter than 16 hours and that it ended early. A long fallout also

conflictc{lwith readings taken later. Finally, it was concluded that whether

<Jrnot the fal10UL was l(>n{;,(jrshort, the result would be nearly the same,

sin[~, in :1sh(]rt l“allout, the h~avier m~~tt’ri:{lwOUIII(lescend(iuring the same

lcnp,th(11tire{,:1s it wou[d clllrinp:1 l{)np,fi]ll{)llt.[n other words, th~’he:iviest
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part of the fallout would take about the same amount of time to descend on

the island, even though the lighter parts took longer.

Ranges of fallout time and the dose that would result from them were

calculated as follows:

Location Dose in Rads*
Fallout Time
16 hr. 8 hr.

Rongelap 159 r 209 r
Ailinginae 72 r 92 r
Rongerik 70 r 106 r
Utirik 12 r 15 r

Since it was believed that the fallout time was less than 16 hours, and

because of data from other sources, the figure used for the report, and the

reports from that time on were based on a fallout of 12 hours:-**

Location Best Estimate of
Gamma Dose in Air

Rongelap 175 r
Ailinginae 69 r
Rongerik 78 r
Utirik 14 r

One additional factor of interest concerns the effect of a field, or

area, of fallout as opposed to that of X-rays. Particles of a single energy

from an X-ray machine come from a “point”, or single sOurce. However, parti~”l~’+

in a fallout field, are not emitted from a single source, but many. They :~r(’

emitted from a 369° circle around the person as he stands or walks and th~y

are at different energies. It is as though the person is constantly bcinz

irradiated by X-ray machines of different energies, placed around him in 1

*From “Some Effects of Ionizing Radiation on Van”, p. 6

**Ibid, p. 3 96
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circle. The significance of this kind of fallout radiation compared

X-radiation from a single source is that the fallout radiation has a

effect than radiation from a single source. This is to say that the

to normal

greater

gamma

radiation from fallout on Rongelap penetrated deeper and in many more places

than a normal X-ray exposure would have. Thus, scientists calculated that the

gamma dose received by the Marshallese and Americans was 50 percent more

effective than a similar X-ray dose. To put it another way, in order to come

up with what the dose in fallout was equivalent to in X-rays, the fallout dose

had to be multiplied by 1,5. This means that if a person received 10 rads of

fallout radiation, it was the same as receiving 15 rads of X-radiation (1.5

times 10). On this basis the best estimate doses in gamma radiation are shown

below in what would be the same dose

Location

Rongelap
Ailinginae
Rongerik
Utirik

In a section of the 1956 report

blood , it was stated that if the low

delivered by X-rays:

Gamma Ray Dose Equivalent
in X-rays*

175 r = 260 r

69r= 100 r
78r= 120 r
14r= 20 r

dealing with effects of radiation on the

levels of blood cell count observed was

any indication, then “the effective dose received by the Rongelap people

approached the lethal range.” The report also mentioned that experiments on the

effects of radiation on dogs showed that an additional 50 to 100 rads when the

blood count is at a low level (1000 mm2)can produce fatalities. The report

also noted that although data on animals could not apply to man, and while

human beings seem to be able to survive lower blood counts than 1000 mm2 that

L

))

,

Jd-
*From “Some Effects of Ionizing Radiation on Human Beings”, p. 9
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it was likely that another 75 rads of laboratory, or X-radiation, would ha,le

caused some deaths. The report concluded that the mininum lethal dose for r,.+n

was probably 225 rads in a fallout field. The “best estimate” figure was used

consistently, with acknowledgments, for a period covering ten years. In 196:,

undoubtedly as a result of the first findings of thyroid nodules, a recalcula-

tion was carried out. This recalculation, by one Ralph A. James of the

Lawrence Radiation Laboratory of the University of California, was interesting

for two reasons.

First, in earlier calculations of the fallout, the dose of the cloud

passing over the island could not be calculated (1956 report). Ten years

later, in 1964, because of evidence from tests conducted after 1958, a re-

calculation was made, including the dose from the cloud. This-review took

into account the dose delivered as the radioactive particles passed over the

islands. James, in his exposition, noted that the exact method of arriving

at the original 175 rad estimate for the people of Rongelap was “not given”

and that it apparently did not include “the dose from the cloud, but only

from fallout” (36, p. 79). James’ recalculation included dose received

(based on 12 hours) from time of beginning to time of end of fallout, 114

rads; cloud passage, 47 rads; and from the fallout during cloud passage, 47

rads, a total of 208 rads. James, then, in allowing for factors which might

change or alter this amount for individuals who might have remained indoors,

noted that the probable dose was 175 rads, plus or minus 25 rads.

The second reason this recalculation was so important was because it ~“L]:

with and partially explained the reasons for the late development of thyroid

nodules. This second aspect of the recalculation involved the amount of



radioactive material taken in by ingestion (eating) and inhalation (breathing),

and are discussed in the following section.

Dose Estimates of Irradiation
From Internal Sources

Like the amount of external exposure, the probable amount of radioactive

material taken in and retained by the exposed persons was only an estimate at

best. While the doctors and scientists studying the people could measure how

much radioactivity was being carried out from their bodies by analyzing samples

of urine and feces -- they could not check the actual amounts still remaining

in the bone and other tissues. The only way this could be done would be to

take out samples of tissue during an autopsy and measure the actual amounts.

This was one of the limitations accepted by doctors when dealing with human

patients. Another limitation was due to the fact that there was at that time

extremely little information concerning internal deposition of radioactive

elements in human beings. As mentioned in the previous chapter, despite the

great death and destruction at Hiroshima and Nagasaki, only a relatively few

people in the Nishiyama area of Nagasaki received internal contamination. The

only other studies related to the plight of the Marshallese and Americans were

those made of radium watch dial painters in the United States during the 1920’s

and 1930’s who received high internal contamination as a result of the practice

of wetting the tips of their brushes with their tongues ”during work. Even

this information was not wholly applicable, since radium emits alpha particles,

which are about four times as strong as gamma emitters like strontium and cesium.

In fact, the doctors had very little to go on; it was as though they were

“shooting in the dark.” There was, however, one source of information which
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could be related to the people, for when the Rongelapese and other affected

persons were evacuated, their pigs and

These animals were later collected and

radiological studies made of all their

studies, the doctors then attempted to

chickens were left behind on the islan~j.

sacrificed at various times and

tissues. With the findings from these

extrapolate the information to human

beings. While they realized that extrapolations from animals cannot trulY

represent the actual situation with humans, they at least provided a guideline.

The conclusions in the 1956 report considered the possible effects of radio-

active iodine, cesium and strontium. As to the effects of iodine, it was

thought that the amount received was estimated to be “about 150 rep. for

Rongelap group (sic) and 50 rep. for the Americans.” .This amount, the report

said, while high, was relatively low in comparison to doses persons receive in

radiation therapy. As to the

the report concluded:

If . . . an evaluation of
including that of Sr 89,

other radioactive elements, such as strontium,

the date on the internal contamination,
leads to the conclusion that the internal

hazard to the contaminated inhabitants of the Marshall Islands is
minimal both from the acute and long range point of view.” (p.74)

[emphasis added]

With the discovery in 1964 of thyroid nodules in exposed Rongelapese, a

recalculation of the total internal dose of all radioactive elements, includinx

radioactive iodine was made by James for children (Rongelap girls 3-4 years

old) . James’ recalculations yielded figures considerably higher than the

original estimates for he had considered a factor overlooked in earlier

calculations . This factor was the relative size of the thyroid in children

as opposed to adults. The earlier calculations had assumed a constant

thyroid weight for all persons (about 20 grams). James, however, used ‘1
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range of weight from 1.9 to 3.1 grams for the children, which gave a “most

probable” dose which ranged from 685 to 1445 rads, (including whole body

radiation) and which was much higher than the 150 rep. figure first used.

Exposure to Residual Radiation

A third general area about which the Committee is concerned will be noted

here. This is the amounts of radiation the Rongelapese, and to a lesser extent

the Utirikese, were exposed to after being returned to their islands. There was

radioactivity remaining from the “Bravo” shot in 1954 which was taken up into

the ecological systems of the atolls and also additional radiation of these

areas from later nuclear weapons tests. As noted earlier, the Rongelapese

were kept from their island over three years and the Utirikese three months.

The Rongelapese were returned on June 29, 1957, three years, three months and

26 days after they had been evacuated. Previous to their return, Holmes and

Narver, at a cost of $348,375 to the AEC, had constructed a new village on

Rongelap. However, it was virtually impossible to remove the radioactivity

in the soil, plants, and crabs on the land and from the fish, and other fauna

and flora of the lagoon.

In addition, the Rongelapese and Utirikese were exposed to radiation.——

after their return as a result of additional tests in the area, especially-— .—---- --- — ————-

from the “Recking” Qpries which included the ex~losion of thermonuclear bombs.-..— —— -----.,- ...._ .-—. ....__

in the megaton range. As to the residual radiation remaining from “Bravo”,

the BNL three-year report indicated that from

at the time of repatriation (July 1957) would

external sources “the dose rate

be less than 30 mr/week and at
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the end of the first year the accumulated dose would probably not exceed 0.5

rem with lower doses in succeeding years,” (p. 21) As to internal contami-

nation, the report stated that if land crabs “(which selectively concentrate

Sr90) were eliminated from the diet” a value which “has been considered

allowable by the U.S. National Academy of Sciences report.”

Despite these reassuring assumptions, the Committee takes no great

pleasure in noting the results of subsequent tests and examinations which

indicated that body burdens of radioactivity in the Rongelapese did increase

and remain relatively stable over a period of years as a result of fresh fallout.

The BNL five and six year report indicated that body burdens of cesium 137 had

increased by 60 times during the first year after the Rongelapese had been

returned, and that strontium 90 increased by some 20 times. Even as late as

1960 the cesium levels had risen from 14.1 muC, in 1959, to 14.7 muC and was “300

time the mean of that of the medical team carrying out the study (0.048) (p. 42,

seven year report). Undoubtedly a major factor in returning the Rongelapese

before testing had ended was the desire of the people themselves to go home,

plus the realization that the longer they stayed on Eijit the more their later

life patterns would be changed. One of the Committee’s consultants estimated
——

roughly that the Rongelapese had received no more than a three percent increase

in additional radiation from residual radioactivity and fallout from recent

tests. He also estimated that such a small amount was not likely to be harmful.

While the Committee is inclined to agree with this assumption -- and it is just

that, an assumption -- it is also disinclined to agree for reasons previously

mentioned but which are worth repeating at this point. The Committee believes

that basically “all ionizing radiation . . .is harmful,” and thus any additional
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exposure -- even of 1 UUC -- should have been avoided at all costs for two

reasons: 1. many of the exposed persons had already been exposed to near

lethal doses of radiation, and 2. data on the effects of low doses like those

received from residual radiation are virtually nonexistent.

small additional amounts will not be harmful is to do so in

statistics which support such an assumption. In connection

Thus to assume

the absence of

with this, there

is also no known data on the effects of subsequent irradiation of persons

already exposed to near-lethal doses or of persons who after exposure

constantly lived in a radioactively-contaminated environment. In this, the

Rongelapese and Utirikese are unique -- for

since returning to their home islands, they
—_

radioactive environment.— —-

Aspects of Findings Over the

The Special Joint Committee, through the

unlike the Japanese and Americans,

have continually lived in a m~ld_ly

Past 18 Years

courtesy of Dr. Robert A. Conard

of BNL, has had available to it copies of most of the reports and articles

published by that institution under contract to the Atomic Energy Commission.

As mentioned earlier, they are quite extensive in scope and detail as well as

being,

report

of the

for the most part, very technical in nature. Rather than review each

individually, however, the Committee has chosen to study only certain

medical aspects of the annual examinations, to wit: effects on the

blood cells, genetic effects, miscarriages, stillbirths, fertility, growth

and development, effects on the thyroid, and miscellaneous considerations.
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Effects on the Blood

Aside from initial acute effects on the blood

causing the number of certain kinds of blood cells

of the exposed people,

to drop dramatically to

dangerously low levels, there were found to be other effects which, while not

themselves debilitating, were an indication of what are most likely permanent

changes made by ionizing radiation. These may or may not be indicators of

diseases which could develop in the future, like leukemia. Some of the

changes noted in studies of blood from exposed persons included lower white

blood cell counts than those of unexposed persons. According to the 1969

report, this “implies a residual radiation effect on the bone marrow.” In

other words, either from both the initial whole body radiation, and/or later

90 being deposited in the bone,internal contamination, by such elements as Sr

the ability of the marrow to produce these cells has been affected. Other

abnormalities and aberrations found in elements of the blood included:

“An alteration in the myeloid-erythroid ratio (increased red cell

precursors, presence of cells with abnormal chromatin material and
double nuclei, and also increased mitosis. Examination of peripheral
blood smears revealed increased numbers of atypical lymphocytes in
the exposed people and an unexplained increase in these forms in the
children of exposed parents. Also, chromosome studies at 10 years
post exposure revealed a high incidence of aneuploid cells and 2-hit
aberrations in the blood of the exposed group.” (p. 47)

Of particular interest is the fact that the blood of the children of exposed

parents, who were themselves not exposed, is also showing unusual forms of

lymphocytes. Two possible reasons for these changes are 1. the irradiation

of the parents caused damage in the genetic material of the sex, or germ cells

which were then passed on to the children who, in turn, produce mutated forms

of the cells, or 2. by virtue of their living in a radioactively-contaminated

environment -- even though the levels are alleged to be within the tolerance
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of human beings -- the residual radioactivity, while small, has been sufficient

to cause these observed abnormalities. So far as it is known, no genetic

studies of germ cell material has ever been made in the Marshallese affected,

therefore, it will be difficult, if not impossible, to connect any possible

future developments in later generations with exposure of their antecedents.

Since this is an important aspect both scientifically, and in a practical sense

for the health and peace of mind of the exposed persons, the Committee finds it

difficult to understand why no such studies have been made. Further elaboration

on material concerning this aspect will be developed in the section immediately

following this one.

Genetic Studies

In the three year report of 1957, the pattern was set for the rest of the

reports concerning the possibility and desirability of doing genetic studies

on the exposed Marshallese. It was stated that genetic studies of children of

exposed Japanese in Hiroshima and Nagasaki “failed to show any significant

abnormalities .“ The report further stated that no abnormalities had been

found in the 13 children born of exposed Marshallese since the fallout occurred.

The report then listed three reasons why genetic studies would be both desirable

and “fruitful”, i.e.:

“l) The people live together as a unit and thus are easily available
from year to year for study. 2) They appear to be a rather homogeneous
race anthropologically, having lived in the Marshall Islands for about
2000 years with little outside intercourse. Intermarriage for such a
period of time tends to produce genetic homogeneity. Height, skin color,
and features are fairly uniform. 3) Consanguineous marriages are
prevalent . . . and have produced a backlog of ‘bad’ genes as evidence
by the high incidence of congenial abnormalities. Radiation induced
mutations would be likely to be reinforced by such marriages.” (p. 20)
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Even in consideration of all these aspects favorable to such a study, the

concluding paragraph in that section of the report listed a single reason for

not conducting such studies.

“In spite of these factors,
this study (compared to the
make it unlikely that these

the small numbers of people involved in
large numbers in the Japanese studies)

studies will be fruitful.”

In effect, then, the exposed Marshallese because of the three factors mentioned,

represent an almost ideal group to study for genetic effects with the exception

of the overriding factor that the group is too small in number for any develop-

ments to be statistically significant. While the Committee is appreciative of

the constraints imposed by both the rules and mechanics which govern the

statistical analysis -- it believes that there are more than just statistical

significance, accuracy, or validity at stake here, viz., the overriding considers- --
J

tion in these studies should be the concern for the future welfare and peace of #

mind of those persons exposed and their descendants. EThe Committee believes that “$ “
~

the arguments having such studies far outweight the arguments against such.

They are:

1. An absence of observed abnormalities in first generation children (in

Japan) does not preclude the possibility of later developments in either the

second or third generations. This is possibly indicated by the fact that

children of exposed Marshallese exhibit blood cell abnormalities.

2. Data on Japanese possibly may not be relevant since almost all

exposures were external, one-time and primarily due to neutron and g-a raYs.

The Marshallese were exposed to a considerable amount of radiation from

internal contamination from long-lived fission products, over a longer Period

of time.
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3. The assumption that it would be “unlikely” that such studies would be

fruitful, does not rule out the possibility of their actually being fruitful.

Should such studies in fact yield no information, that in itself is a finding,

and would give some comfort to future descendants of those exposed.

4* The earlier cases of thyroid abnormalities, and the later development

of one case of acute myelogenous leukemia tend to reinforce the assumption

that other kinds of late effects may develop. Since studies of germ cells

would add to the general knowledge of either indicators or actual mechanisms

connected with these diseases, the information in itself is valuable. That is

to say, the more data at hand not only help to indicate whether a person

contracts a disease as a result of irradiation, but may also indicate how the

disease developed , and whether it is one that can be predicted or genetically

transmitted.

5* While the one death

statically significant, and

from leukemia which has occurred may not be

while In no way can it pathologically be proven

that this disease was related to the patient’s exposure, it would seem to be

almost impossible to state the converse, that the case of leukemia was not

caused by the person’s irradiation. All the circumstances and evidence would

tend to support a connection. It would take the appearance of only one more

such case for the connection to be conclusive.

The Committee is, conversely, aware that there are certain monetary and

sociological factors involved, which have not yet been touched. This will be

mentioned in later discussion. For the record, however, the Committee is of

the disposition that if a decision to do or not to do something in this case

is a matter of statistics, or general health and welfare of the people, it
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would prefer to “err” in favor of humanitarian concerns rather than on that of

statistical data.

6. During the hearings on the effects of fallout on man in the United

States Congress, a recurrent refrain was the lack of the effect of low doses

of radiation on human beings. These statements belie another refrain consistently

repeated in the annual reports to justify the less extensive examination of the

Utirikese, namely, due }~ the small amount of radiation they supposedly received.

Considering that it is acknowledged by experts on the subject, both within and

without the AEC, that in terms of genetics, any dose of radiation is ultimately

harmful, it is difficult to understand why the annual surveys of the Utirikese

are not equivalent to those of their neighbors in the eastern chain of the

Marshalls. Again, perhaps, the supposed importance of “statistical significance”

is the reason. The Committee is basically not in agreement with this position,

and would rather see the people

frequent examinations.

Miscarriages,

of Utirik receive more comprehensive and more

Stillbirths, and Fertility

There were some reports which discounted the possibility that long term

effects would appear, because they supposed that internal cont~ination had

been small. Some reports discounted or minimized the possibility that exposure

of women to irradiation had caused miscarriages. The two reasons for the

latter view were: (1) lack of statistical data, and (2) inability to examine

the “products”, that ia, fetuses delivered, because no doctor was available

or aware of the miscarriage. The three year report indicated that, despite

one miscarriage and two infant deaths according to limited statistics~ “this
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incidence does not seem greater than that in unexposed Varshallese people,”

(p. 18) This statement was revised somewhat in the five and six year report

after review of a table summarizing information concerning 1958 pregnancy

terminations. The table showed that exposed Rongelap women had fewer live

births, more miscarriages without live births, fewer recorded pregnancies,

more women with one or more, or two or more miscarriages, and more pregnancies

terminating in miscarriages than an unexposed control group. Especially

significant was the fact that 41 percent of exposed Rongelap women who were

pregnant had one or more miscarriages, while unexposed Rongelap women during

the same period had only 28 percent of pregnancies end in miscarriages. The

report noted that ‘“Thedate on pregnancy terminations . . . also show an

increased incidence of miscarriage in the exposed group.”

As to stillbirths and miscarriages in general, when the people themselves

were questioned, they seemed to feel that there was an increase. On Rongelap,

in particular, the people mentioned four instances of unusual deliveries after

the bomb: one woman (supposedly irradiated during the first three months)

delivered a “grape-like” mass; another (supposedly irradiated at nine months)

delivered a baby whose brains were outside of the skull; another woman’s baby

was born with a deformed leg and later died; and a fourth woman (irradiated at

five months on Ailinginae) delivered a baby whose eyes protruded from its

head, making it look like an “octopus.” A check of health records later

indicated that the baby with the deformed leg whose mother was said to have

been irradiated

time had passed

something to do

since no doctor

at nine months, was born on August 17, 1960. Since so long a

since the incident, it is possible that faulty memory has

with these stories -- however, it is equally possible that

was available to examine these stillbirths and reported
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abnormalities at the time of delivery, that they did, indeed, occur and were

perhaps due to irradiation of one or more of the parents.

As to fertility, the final word was written in the three year report

which said that “It is entirely possible that a temporary loss of fertility

may have occurred shortly after exposure in some of the people.” This

possibility, however, according to the report, will never be known because of

the oft-mentioned lack of “satisfactory vital statistics” and because the

numbers of individuals are too small to reach any definite conclusions.

Rather, in consideration of the evidence of temporary sterility induced in

Japanese fishermen as found by Kumatori, the Committee believes that

“entirely possible” should be changed to “almost certainly.” Aside from the

increased incidence of stillbirths and miscarriages recorded in early years~

there appear to be no long term effects in this area. One possibility which

cannot be entirely discounted is the likelihood that there were even more

stillbirths and miscarriages not reported and that it is likely some of them

were caused by irradiation of one or more of the parents.

Growth and Development

Of particular interest to the Committee were the survey findings connected

with growth retardation of exposed children. This development was acknowledged

as early as the 1956 report which recorded weight loss during the first six

weeks after exposure in persons under 16 years of age. (P. 22) The 1957

report at three years expressed the sense, as the reports do with many areas,

that it iS “difficult to evaluate the effects of the radiation exposure on

growth and development because of the small numbers of children involved.”

(p. 18) Weight and height differences in children 4-10 years old were
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inconclusive, although “bone development studies seem to indicate a slight

degree of retardation in the exposed group.” (p. 18) The report discounted

the possibility that such retardation was due to internal absorption of

isotopes, or due to external beta activity. What seemed most likely was that

since the children were smaller and thinner than adults, they received higher

amounts of penetrating radiation than adults and that this, while not enough

to affect the bone itself, may have affected some horm.ne-producing gland,

such as the thyroid, vhich then affected growth. These tentative findings were

further complicated as noted in the four year report which stated that a slight

lag in development of some children was being reevaluated since there was

“uncertainty in the ages of some of the children.!’ (p. 28) The five and six

year report indicated continuing difficulty in trying to determine the exact

ages of some of the children. Despite this “It was noted, however, that in the

6-year chronological age group three boys and one girl out of five boys and two

girls exposed to radiation were markedly retarded in skeletal maturation.”

(p. 20) This report concluded

“It might be speculated from these limited observations that these
children were exposed to radiation at a particularly vulnerable age
and that the resulting retardation in osseous development led to
failure in statural growth. On the other Iland, it is not possible
to exclude completely the possibility that some process unrelated to
radiation damage was responsible for the retardation in skeletal
development .“ (p. 23)

This hesitancy to ascribe growth retardati~ln to the effects of radiation

may have stemmed from early newspaper reports which indicated that the people

had been severely stunted

[

( congressional hearings on

‘1
first survey and who is a

by their exposure. This was indicated in the 1957

fallout by Dr. Cronkite who had participated in the

senior member of the BNL staff today.
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“There does appear to be a statistical evidence suggestive of slight
impairment of growth and development as measured by a comparison Of

height and weight in the control and exposed children. You cannot
look at these children and pick out any abnormalities.

“I would like to comment on this rather emphatically, because of the
headlines that I saw a few minutes ago. There is no gross stunting
of the growth. It can only be detected by a careful statistical
anlaysis of the data, by taking measurements of height and weight.”’
(p. 51)

The seven year report repeated the same information as the earlier two

year report, adding that studies were not yet completed to determine the ages

of certain children, The eight year report dealt extensively with growth

retardation noting several cases where growth was “significantly” retarded.

This report also noted that ‘“Itwas interesting that the boys born soon after

the fallout had more retarded skeletal ages than those born more recently.”

(p. 21) The section concluded that the differences “were not statistically

significant and the data available at this time would not support any

conclusion concerning factors related to the retardation of skeletal maturity

in these boys.” (p. 21) [emphasis added]. The nine and ten year report was

more conservative in nature. It noted:

“The slight retardation of growth in the male children who were exposed
when (less than) five years of age as compared with unexposed males of
the same age suggests that radiation may be a causal factor although
possible mechanisms are not clear.”

Perhaps, due to the not amazing but unsuspected development of thyroid

nodules in the Rongelapese during the tenth examination (1964), a little

attention was given immediately to growth development. The next report dealing

with the eleventh and twelfth examinations (1965 and 1966) however, considered

this area extensively.

During

many of the

help induce

the 1965 survey, because of the det’elopment of thyroid nodules in

exposed people, it v~asdecided to give thyroid hormone tc~pL’s=:’”’!

regression of the nodules and to also stimulate growth in the

112

)’)



retarded children.
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“Accordingly, at the time of the September 1965 survey, the 55 people
in the more heavily exposed group were started on L-thyroxine at a
daily dose of ().3mg to all people (less than) 50 years of age and 0.2

mg to all people (more than) 50.”

Thus it was nearly nine years after discovery of indications of growth

retardation that medication was first administered. The results, especially for

one of the two boys who not only showed marked retardation, but also developed

thyroid function problems, was startling. Cases nos. 3 and 5 showed “definite”

spurts in growth, and there was a “remarkable change in appearance of no. 3

after thyroid hormone therapy for 6 months.” (p. 40)

The thirteen, fourteen and fifteen year report noted that as early as 1964

(ten year report) these two boys “had developed obvious atrophy of the thyroid

gland with an almost complete loss of thyroid function . . . By this time their

blood had low thyroxine and very high TSH levels. They showed body dysgenesis,

sluggish Achilles tendon reflexes, puffy faces, and dry skin.” (p. 25) For

some reason, however, this was not noted in the 1964 report; in fact, that

report states in a photo caption that “The retarded boy shows no evidence of

_thYrOidism Or skeletal disease clinically, other than markedly delayed

osseous maturation.” (p. 24) [emphasis added] The Committee finds itself

puzzled about how, during the 1964 survey, “the boy is noted as not having hyper-

thyroidism and yet in a later report was supposed to have been at that time in

a hypothyroid condition.

The implications of these findings and treatment regarding growth and

development will be discussed in the final section of the report.
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Thyroid Abnormalities

Small growtb(neoplasms) were felt in the thyroids of three young girls

at 9 and 10 years post exposure. They were subsequently operated upon and

their thyroids totally or partially removed. Since that time in 1963,

operations for thyroid nodules have been performed on 20 people, 17 from the

Rongelap exDosed. one from Ailinginae, one from Utirik, and one person from

Rongelap not exposed to the original fallout. While it is generally

acknowledged that most of these nodules are nonmalignant (not cancerous), the

operations were performed for two reasons, (1) to check for possible malignancy,

and (2) for removal based on the fact that the thyroids were no longer

functioning and to anticipate the possibility of the growths turning malignant

at a later date. In all, four of these nodules were found to have “malignant

lesions” according to a report from Dr. Conard. (See appendix summarizing the

1972 survey).

As explained before, it was known that the thyroids of the persons had

been expased to doses near or above tolerance. However, especially in the case

of exposed children, the differing size of the thyroid was not taken into

consideration and this resulted in little expectation of later nodule development

Despite this fact, and probably in consideration of thyroid findings in exposed

Japanese at Hiroshima and Nagasaki, the thyroid was watched carefully in all

of the surveys and various tests were conducted to try and locate -- short Of

surgery -- any possible abnormalities. These tests, however, failed to

indicate any future possible problems because of the presence of an unusual~?

high amount of certain chemicals (iodoprotein) in the Marshallese compared L(’

Americans. Thus it was that the eleven and twelve year report commented thlt:
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“Minimal hypofunction of the gland may have been missed in the past,
since the apparently normal PBI (Protein-Bound Iodine) levels may have
been spuriously high, the true thyroxine level being masked by the
elevated iodoprotein component charactersitic of the Marshallese.”
(p. 42) [emphasis added]

While it cannot be stated with any certainty that no new thyroid nodules

will be found (two new possible cases were found during the 1972 survey) it is

most likely that if they are found, they will be in persons who were less than

ten years of age when exposed, although so far there have been three cases

(including one on Utirik) in persons older than 20 years and one case in persons

older than 10 years (12 years old, exposed on Ailinginae). This has been borne

out in the case of the Lucky Dragon fishermen who have not developed such

nodules. This may be due to their generally older age (18-39)-and possibly due

to the fact that much of their drinking water, unlike that of the Marshallese,

may have come from water tanks not affected by fallout.

At present, as for the most part in the past, surgery is carried out in

the United States by experts in the field, such as Dr. Brown Dobyns at the

Cleveland Metropolitan Memorial Hospital, and Dr. Bentley Colcock of the Lahey

Clinic, The Committee, however, in reviewing the reports, takes special note

of one case, no. 21, who was operated on at the U.S. Naval Hospital in Guam

during August of 1964. In Appendix 6, Hospital Summaries of Thyroid Surgical

Cases, eleven and twelve year report, page 96, the summary indicates that “One

parathyroid gland wae identified after ite pedicle was divided . . . and this

was implanted in the belly of the right sternomastoid gland. No other para-

thyroida were seen, and none were subsequently found in the specimen by the

pathologist,” Later reactione ‘of the patient indicated that the parathyroid



replantation failed to take and consequently the person must receive medication

for parathyroid function, in addition to thyroxine for thyroid function for the

rest of her life. The Committee has asked Dr. Conard about the circumstances

surrounding this apparent accidental removal of an unaffected gland, as part of

a series of questions concerning the past medical reports. Because of the

large number of questions (about 100) and the submission during December, 1972,

the answers have not yet been received-, but will be included, if relevant, in

subsequent reports by the Committee.

In conclusion, it can be seen that the development of thyroid nodules

which was connected with other conditions (growth retardation) was one of the

important early findings and one which still bears constant watching for the

future health of these people. “- “: ‘

,“ ,,

Leukemia
,!,.,

During the September, 1972,survey, qne 19 year old Marshallese youth
,,

was found to have a low white blood cel,l,count when examined on Rongelap.
,.

This person, Lekoj Anjain, the son of the former Rongelap Magistrate John
,, ,,.

Anjain, had been operated on for partial removal of his thyroid gland in,$ ,’

August, 1968. Listed as,Ron8elap<,Ca?e,n0.,,54, he was admitted on August 4,

1968, to Brookhaven Hospital, and discharged 26 days later on August 30th.

The hospital summary from Brookhaven, signed by Dr. Conard, indicated that he,,

had “been very inconsistent in taking (thyroxine).” At the end of the summarY,
., ,1,

it was noted by Dr. Conard that he was “To continue thyroid hormone therapy!,

for life. A letter was sent to the Narshallese practitioner in charge of this

patient stressing the importance of continued thyroid hormone treatment.”

(p. 72) According to a communication from Dr. Conard, when last seen in 1971,
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Lekoj “was found to be healthy.” However, during this survey he was taken into

Majuro with the team because of the low cell count and there another blood test

was given. This second one showed the count even lower than it had been on

Rongelap. Arrangements were then made to take him to Tripler Army Hospital in

Honolulu, where

and “we decided

to Dr. Conard.

attempts to get a “successful bone marrow examination” failed

to take him back to Brookhaven National Laboratory,” according

There the diagnosis of acute myelogenous leukemia was determined

after which arrangements were made to have Lekoj treated at the National Cancer

Institute, Clinical Center in Bethesda, Maryland, where he was taken on

October 3, 1972. There, on the thirteenth floor of Building No. Ten, on November

15, 1972, 18 years and seven months after his exposure, Lekoj Anjain died of

pneumonia during “attempts to induce remission of his leukemia,” according to a

BNL release of the following day.

This is the first such case of this type of blood cancer to appear in any

of the Marshallese or Japanese exposed to “Bravo’s” fallout. Whether it is a

single incident, related or unrelated to exposure to ionizing radiation from

fallout, cannot be stated for certain. Future findings, or the lack of such,

will undoubtedly be the determining factor. Needless to say, because of the

higher incidence of leukemia in Japanese exposed to atomic bombs, the situatinn

bears watching with the most careful attention.

Miscellaneous Considerations

Since the inception and carrying out of the regular annual surveys of the

Rongelapese and biannual and triannual surveys of the Utirik people, certain

difficulties connected with the examinations have been noted in the BNL reports.
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In the three year report these included:

1. The language barrier, although the team was aided by interpreters.

2. Lack of vital statistics concerning births, deaths, etc., which
would help in evaluating medical findings.

3. Related to no. 2 is the unreliability or absence of records of
exact ages of some of the Marshallese.

4. Unhygienic living conditions also complicated the medical picture
(the presence of parasites, chronic skin diseases, and poor oral
hygiene).

5. Lack of a good comparison, or control group (this was later solved
when a number of Rongelapese and Utirikese who were not exposed
moved back with the exposed people.)

In all of the subsequent reports, the first three problems are repeatedly

listed as being continuing difficulties. Of special interest were additional

comments regarding the attitudes and questions of the Rongelapese and Utirikese,

which appeared in the five and six year report (1959 survey) and the seven

year report (1961 survey). Because these reports are extremely important in

characterizing certain issues connected with the surveys in the past, they

are reproduced here completely, with no summarizing:

From the 1959 report: (p.6)

“ATTITUDES OF RONGELAP PEOPLE

“When the team arrived at Rongelap, the magistrate of the village
indicated that there was some confusion and uncertainty in the minds
of some of the people as to the necessity and significance of repeated
medical examinations. He thought it wise to call a r.eeting of the
village people in the council house so that they could ask questions
to help clarify the situation. For the past 5 years during which the
annual examinations have been going on there had been no problem in
maintaining excellent rapport with the people, and, indeed, the relations

of the team members with the Rongelapese were always cordial and friendIY”
It was recognized that there was slightly increasing resistance to blood
samplin procedures.

8
AlSO there was some discontent that, because of the

high Sr 0 content, they were forbidden to eat coconut crabs, which theY
consider a delicacy (Figure 4). Since the return of the people to
Rongelap, copra production had not increased to the extent that the Tru~C
Territory officials had hoped. Consequently, since copra production is
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the prime source of income, there was some concern over the slowness
with which the people were getting back on their feet economically.
It had become necessary to extend food subsistence beyond the time
originally planned. Fishing was not being carried on as actively as
it should have been.

“At the village meeting the main questions centered around the
necessity for the continued medical examinations in view of statements
on the part of the medical team in the past that the people were
generally in good health. It was difficult to explain to them that,
although they appeared to be in good health and to have recovered
from the acute effects of radiation, very little was known about the
possible late effects of radiation, and continued examinations were
essential in order to detect and treat any untoward effects, should
they arise. The coconut crab problem was brought up again, and the
reasons for prohibiting their consumption carefully explained through
the interpreter. To correct a misconception that several cases of
fish poisoning during the past year had been due to eating radioactive
fish, it was explained that fish poisoning had been going on in these
islands for years and was not connected with radioactivity. After
much discussion, it seemed that the people were satisfied with answers
to the questions, and preparations for the examinations proceeded.
Thereafter complete cooperation and the usual friendly relations
prevailed throughout the stay on the island.

“During the examinations a United Nations team visited Rongelap. A
meeting with the people was held in the church (Figure 5), and many
aspects of the Rongelap situation were discussed. The report of the

UN group was favorable toward the special medical assistance being
rendered the people.

“Upon completion of the 1959 survey, a meeting was held for the people,
and they were advised that they were found to be generally in good
health with no serious effects of their radiation exposure apparent,
but that continued examinations would be necessary in order to insure
continued good health. They were also advised to try to improve their
oral hygiene and observe sanitary rules to control the flies on the
island.

“Before the team left the island, a party was held for the Rongelapese.
The Navy kindly furnished a meal, and small gifts were exchanged as
tokens of appreciation of mutual cooperation.”

and from the 1961 repor~ (P.7)

“On arrival, an outrigger canoe came alongside the ship with the
Magistrate of the village, who came aboard. The objectives of our

visit to Rongelap were discussed with him, and it was considered
advisable to hold a village meeting so that the proposed examinations
could be explained to the people and any questions they might have
could be answered.
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“During the village meeting, held in the Council
examinations to be conducted and the reasons for
The people expressed continued concern about the

House, the medical
them were explained.
effects of fallout

on their health, but to no greater extent than at meetings during past
surveys. As in the past, they claimed that fish poisoning was related
to the fallout, and said that certain fish have a black spot in their
abdomens, which they believe to be due to radioactivity and to cause
sickness in those eating such fish. It was again explained to them that
fish poisoning was in no way related to the fallout. A new complaint
was that several families had developed inflammation and blistering of
the mouth and upset stomachs from eating arrowroot flour which they felt
was affected by fallout. It was explained that this type of effect has
been noted in other islands when the flour is not properly prepared.
They asked whether coconut crabs could be eaten yet and were told that
these were still not safe but that continuous tests would be carried out
and that they would be informed when the crabs had reached a low enough
level of contamination. This is the only item in their diet which they
are forbtdden to eat, Another complaint was that the coconuts were small
and that certain changes had been noted in the coconut and pandanus trees
which they believed resulted from fallout.

“Despite the above complaints the people were very friendly-and cooperated
with the examining team in all aspects of the examination that followed.”

No other problems with the examinations or with the people are mentioned in

subsequent reports with two exceptions. There is a brief mention in the eleven

and twelve year report that, “The conditions of field examinations naturally

limit the procedures and methods that can be used.” In the thirteen, fourteen

and fifteen year report it was noted, in connection with the lack of vital

statistics, that “Trust Territory officials are attempting to improve registration

of such data.”

The Committee is particularly interested in these mentions of problems

connected with

that the first

second mention

some of

dealing

the attitude of the people being examined. It is noteworthy

such mention in a report came five years after exposure, and the

only two years later, at seven years. The Committee discussed

these problems with Dr.

with the September 1972

Conard, as will be mentioned in the section

survey.
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One of the few anomalies which has resulted from the radioactive fallout

persists even today. The coconut crabs of Rongelap Atoll, called birgus latro,

or, the robber crab, have retained significant amounts of radioactivity to

this day. This is in part due to these crabs feeding on material which contains

long lived radioactive isotopes like strontium and cesium. The cesium 137 tends

to concentrate in the muscle of the crab, while the strontium concentrates in

the carapace, or shell (in effect, the strontium locates in the calcium-rich

shell, just as it does in the bones of human beings. The shell of the crab is

actually the outer, or ectoskeleton, the equivalent of the internal human

skeleton. What has made this creature become a dietary item forbidden to the

Rongelapese is the crabs’ habit of eating their own shells which they have

sloughed off, or discarded periodically. In this manner, they manage to retain

a relatively high amount of radioactivity in the shells and thus the Rongelapese

have been told not to eat them. During the 1972 survey, Dr. Conard brought the

Rongelapese what appeared to be good news concerning this crab, rightly

considered by the people to be a delicacy. He told them that the crabs from

Rongelap and a neighboring island could now be eaten at a rate of one per

person per day. The crabs from other islands on the atoll, he indicated, would

still remain on the restricted list until radiological analyses showed that

they were safe to eat.

The

normally

The 1972 Annual Survey of Rongelap and Utirik

events leading up to the delay of the regular 1972 survey which

would have taken place in March of that year, and leading to the
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creation of the Special Joint Committee Concerning Rongelap and Utirik Atolls

of the Congress of Micronesia under Public Law No. 4C-33 have already been

outlined in the Committee’s Interim Report of May 16, 1972. However, since only

a limited number of copies (100) of that report were printed, and since other

developments have transpired since that time, the Committee feels a brief

review for background purposes should be included here.

The Interim Report indicated that in 1971, Congressman Ataji Bales in

whose representative district live the Rongelapese, had invited a Japanese

survey team headed by

1954 fallout. He had

and Utirik had become

a Dr. Ezaki and a DnHonda to study the victims of the

invited the team, he said, because the peoples of Rongelap

suspicious that the AEC-sponsored team was not treating

them properly, as indicated in the preceding section. His idea was to invite

the Japanese team in order to provide comparative medical opinions. In November,

1971, Representative Bales attempted to secure permission for the entry of the

Japanese from the Trust Territory Government. By December no answer had been

received, and the Japanese in their impatience to come, entered the Trust

Territory with tourist permits, hoping to straighten out their status after

arrival. No small amount of confusion then ensued. First, the acting Attorney

General ruled that they did not appear to be a bona fide medical survey team

and thus cables flew back and forth between Majuro and Saipan. Finally, the

acting Attorney General reversed his approach and ruled that the group was

indeed a research team, but because they had entered under a tourist permit

could not change their status and would have to return to Japan. This they did,

without completing any extensive examinations.

On January 26, 1972, during the Second Regular

of Micronesia, in Palau District, Congressman Bales
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delivered a speech on the



floor of the House of Representatives in which he charged that

had intentionally exposed the people of Rongelap and Utirik to

they were being used as “guinea pigs.” In his remarks he also

the United States

radiation and that

related the fate

of the Japanese group in December and called upon the World Health Organization

to conduct a survey of the people. At this same time, he introduced a bill

which later became P.L. No. 4C-33. The speech caused considerable controversy

which resulted in meetings between the Congressman and the executive branch, in

Palau, where it was agreed that three Japanese doctors would be requested to

accompany the regular Brookhaven survey team. Unfortunately, when the survey

was attempted in March only one Japanese doctor, a Dr. Hayakawa, was present.

Dr. Toshiyuki Kumatori had also been invited but would arrive late by plan.

Dr. Haruo Ezaki who also had been invited, was unable to attend. At that point,

with only one Japanese doctor with the team, and a doctor with little or no

experience in the fields of thyroid or radiation medicine, Congressman Bales

and Congressman Charles Domnick, who represents the people of Utirik, asked

the people not to submit to examination and the survey was cancelled.

On April 14, 1972, House Bill No. 199, H.D.1, automatically became law

without the signature of the High Commissioner and on April 17, 1972, the

three members appointed by the Presiding Officers of the Congress: Senator

OlymPio T. Borja, and Representatives Hans Wiliander and Timothy Olkeriil, met

on Saipan for an organizational meeting. Also attending the meeting was

Representative Bales. Senator Borja was elected Chairman and Representative

Bales was appointed by the Committee to serve as its interpreter/informant.

On April 19, 1972, through former Director of Health Services, Dr. William

Peck, the Committee was honored to meet with the Surgeon General of the United
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States, Dr. Jesse L. Steinfeld, who had come to visit the Trust Territory to

see what programs or projects of the Health Education and Welfare Department

could be developed in Micronesia. The Committee was very impressed by his

open and helpful manner. This was evidenced by his offers to commit the

resources of his office upon request by the Committee to carry out the

following:

1. Assemble a medical survey team from the resources of the United

States Public Health Service which would conduct a survey independent of the

BNL survey; and continue conducting the annual examinations in the future, if

requested.

2. Provide a qualified medical consultant to the Special Joint Committee

from PHS. (This consultant would later accompany the Committee to Rongelap

and Utirik and also accompany the Committee during the completed 1972 survey

in

at

September).

3. Field a radiological survey team which

Bikini and Enewetok Atolls before the people

could study radiation levels

were returned to them.

On Saipan, the Committee was also pleased to later meet, through Dr.

Peck, Dr. Knud Knudsen, of Brookhaven National Laboratory. Dr. Knudsen had

chosen to take his sabbatical from BNL by being stationed for one year on

Kwajalein, Marshall Islands, so that he could do a follow-up examination of

the people on Rongelap and Utirik and check the accuracy of vital statistics.

Also, most of his time would be spent on Ebeye, helping out at the Trust

Territory health facility there.

By May 16, 1972, the Committee had issued its Interim Report as called

for by the public law. Among the points and recommendations made in that

report were:
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1. The sense that the health of the people of Rongelap and Utirik were

of “utmost importance,lf

2. An agreement with the High Commissioner that a doctor from the World

Health Organization and Dr. Ezaki from Japan shoud accompany the Brookhaven

-. team at “the earliest date possible,” and recommended

American doctor from the U.S. Public Health Service.

3. The Committee would seek medical consultants

the addition of an

from Japan and the U.S.

4. The Committee would make a trip to Japan to study treatment of A-bomb

survivors, and make a trip in July to the islands of Rongelap and Utirik in

the Marshall Islands District.

By the end of July the Committee had completed its travel and in

I conjunction with the High Commissioner’s Office had requested the presence

of four consultants to travel with the Brookhaven team on behalf of the

i Committee as soon as possible.

c
These consultants were:

1
Dr. Haruo Ezaki, Dr. Toshiyuki Kumatori, Dr.

I.4 Will:.amS. Cole of the U.S.P.H.S. , who had traveled with the Committee to the

Harshalls in July, and Dr. E.E. Pochin, Director of the British Medical
(

Research Council’s Department of Clinical Research at the University College
.

Hospital “-?dical School, London, England. Dr. Pochin, while not representing

the World Health Organization directly, had worked as a consultant to it-.

1
previously and was recommended by WHO. Contact was also established with Dr.

Conard of Brookhaven, who subsequently indicated approval by his institution

and the AEC of the consultants accompanying the team and

date of September 7, 1972. Despite some apprehension on

Committee that some of the consultants would not be able

proposed a starting

the part of the

to handle the red
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tape involved by that date, all of them were able to arrive on schedule.

At 15:00 hours on September 9, 1972 (local time) the Brookhaven team,

the Committee members and staff, and the Committee’s consultants departed

Ebeye aboard the M/V Militobi, Captain Willie M. Poznanski, Master. The

ship arrived at Rongelap at 07:00 hours (local time) on September 10, 1972.

Dr. Conard was a Navy Captain (now Commander) at the time he participated

in the first survey in 1954. Since 1957 he has headed the annual medical

surveys. On this particular trip his colleagues included: Dr. Knud Knudsen

of Brookhaven, Dr. Larsen, a thyroid specialist, Dr. Wataru W. Sutow, a

pediatrician from M.D. Anderson Hospital, University of Texas, and Dr.

Austin Lowery, U.S.A. (ret.). Providing technical assistance to the BNL

team were Doug Clareus, William A. Scott, and Mike Makar of BroOkhaven.

From the Trust Territory were Dr. Ezra Riklon, Dr. Jetton Anjain, Dental

Officer, Kimura Riklon, Dental Aide, Assistant ?fedical Repair Specialist

IZosangMizutoni, Laboratory Technicians Sebio Shoniber and,Nelson Zetika,

and Joe Saul, Health Aide.

By previous arrangement with Dr. Conard, the Committee’s medical team

ate, slept, and worked with the other members of the crew in their quarters

and facilities on Rongelap. They consist of a trailer which is a combination

mess hall and X-ray room, an A-frame sleeping quarters, a building which houses

a jeep, trailer and small bulldozer, along with a 40 kw generator, and another

large trailer used for examinations, and a small trailer in which blood samples

are taken and prepared.

The Committee, in order not to interfere with the normal

team,ate and slept aboard the Militobi and only made trips to

]~f,
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routine of the

the island in



order to briefly observe the activities of the team or to meet with the people

of Rongelap.

Later that dav arrangements were made to have a meeting with the people

of the island at 6:30 p.m. At that meeting the purpose of the Committee’s

accompaniment of the team, and the presence of the consultants was explained.

The Committee asked the people, for their own health and welfare, to cooperate

with the examinations. The consultants then introduced themselves. Dr. Conard

talked about the work they would be doing and introduced the doctors on his

team. He made three announcements: (1) sick call would be at 8:00 a.m.

every morning; (2) a feast would be held the following night and at the same

time (3) a movie would be shown. He also announced that due to radiological

analysis of crabs taken last year, the people of Rongelap would be able to

eat the crabs from Rongelap and Arbar islands at the rate of one crab per

person per day. Then he opened the meeting to questions.

One questioner stated that they wanted someone to look after them all the

time and they hoped that full responsibility would be given to the AEC to do

this. Dr. Conard replied that Dr. Knudsen was stationed on Kwajalein for a

year. He said he hoped this practice could be maintained all the time, but

that it was difficult to find doctors willing to come out and do such work.

Another questioner asked why, if the team is really interested in their

health, there is only one examination a year. Dr. Conard replied that “We

are doing our best under the circumstances.”

A last questioner asked why there was only one crab per person per day

allowed. Were they still radioactive? Dr. Conard replied that, “Yes, they

were, but only slightly, and that they would take some back this year from

Eniaetok to see if they could be declared safe.
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On Tuesday, September 12, it was decided that the team would not depart

the following day, but on Thursday, That evening a feast, hosted by the BNL

team was given for the Rongelapese. Doctor Conard and his crew and the

Committee’s consultants manned the serving line for the people and passed <,t

the food prepared by the team. It consisted of hot dogs, beans, rice, orange

juice, sashimi, donuts, and coconuts.
‘,

On Vlednesday, September 13, the Committee met informally with the island’s

1;

I

magistrate. During the discussion the following points were brought out. *

While the people have learned to expect the team in March and are usually I
~

informed ahead of time they are never asked for permission to let the team 1

Ii
come on the island. Relative to this, the team never meets-with the magistrate

1
and the council, but rather calls an island meeting. Usually, they are asked

1

II

to provide some local food, but were not asked this time. Finally, they are
11

usually told the same

there will be a movie.

magistrate and council

on Rongelap.

2. The people question

there is still a limitation.

because they were apparently

things: there will be sick call; there will be a feast; 1

The Committee then made arrangements to meet with the 1

the following morning at 9:30 a.m. at the Protestant
1

1

Church. The points made during the meeting were:

1

u

1. The people would like the doctor who is on Kwajalein to be stationed

1

I

whether or not the crabs are safe to eat since

Many people still do not eat killer clams tod~?
3

1

told not to do so upon their return to the isl.~n~l

1

1

1

I

1
L
T

in 1957. Thev would like someone to come and study the soil, plants, tr~es~

fish, etc., to tell them if these things are really safe to eat.
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3. Some people expressed ~heir ~eneral feelir.~about the survey. They

said that the general attitude is the same as in the past. Tl~ey (the team)

come and do as the!:~~ant. one person said that he is afraid of Dr. Conard.

The general feelinp is that tiletean acts as though thev own the island when

they come for the survey.

At 14:30r~ith everyone aboard, the Nilitobi departed Rongelap for LItirik.

L’nknown to the Committee, young Lekoj Anjain ~lasalso aboard. L’nknoum to

Lekoj, as the ship left the lagoon and Rongelap fell from sipht, it v?ouldbe

the last time he would ever see his home.

The “ilitcbi weighed anchor at Lltirik Island at 10:3Oon September 15,

1972, after Captain Poznanski had guided it through the treacherous passage

in the atoll’s reef. A meetinp with the ma~istrate and people of IJtirikwas

arranged and held at 17:30 hours.

A brief statement was made by the Committee and its consultants were

introduced. Dr. Conard then did the same and introduced the members of his

team.. He announced that there vould be a daily sick call, that there would

be a movie, and that there would ‘oea party before they left. The Committee

then asked if there were any questions from the people.

One questioner asked Dr. Conard if the people still had radioactivity in

their bodies. Dr. Conard replied that all people have radioactivity in their

bodies, that the people of Utirik received a small amodnt of radioactivity

from fallout, and that the amount that they have is below the amount that is

hazardous to man.

A second o,uestionwas: How did the people of Utirik compare with the

people of Rongelap? Dr. Conard ex?lained that the Ron,eelapese receive about
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17S rads and the L:tiril:ese,14. . .~~anvpeoole in t’neL’.s.,he said, receil~eas

much as 14 rat!< in a normal medical examination.

On the next day, Saturdav, Se~tember 16, 1972, the Committee ret infor~aliy

~,~itl~one of the island leaders. The discussion centered primarliy around the

question of cor.pensation. It \.?asnoted that this was only the second tire they

~}ere to have a partv with tb.eteam. The people, it was noted, are not askecl if

tb.evwant the party. The auestion was asked if they liked the Darties and the

aqswer h’as, “[Jell, there is food, sc \’ego.” \!asthere enouph food, he was

asked? The reply t(as, “No, not enouph.”

On >Ionday, September 18, the Committee met ~.~ithDr. Conard in the

afternoon. He explained that there r)ere some people fror?Ron~elap and Utirik

who would be traveling on the ship because of “general medical findings” and

who would be treated in tfajuro. He stated that there were no new findings

since the last complete survey in 1969 (of l’tirik). He also added that

~eneral sanitation on the islands was poor, that the health aide was short of

medicine (there was not even aspirin on ‘~a.iuro,he noted) , and that Dr. Ezra

Riklon was tryiny to implement a procedure of hav~n~ a standardized list of

drugs which could be clleckeclon every field trip.

The Committee then discussed several matters with Dr. Conard.

He ~~asasked if he thought that 91-.Knudsen would he able to stay one cr

t~;oweeks on Ronpelap and Utirik. Dr. Conard noted that Knudsen T.7ouldbe

travelin: to the islands on the field trip ship and would look at the PeoPl~

for radiation and other problems. He was asked if AEC or Brookhaven could

continue this pro~ram. Dr. Ccnard said he doubted it, since it would be
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difficult to recruit someone to do this. The doctor was asked if it would be

good to have Vedical Officers of the Trust Territory trained in certain

techniques of examination and sent out on field trip vessels to give the same

kind of attention as Dr. Knudsen. Dr. Conard replied in the affirmative.

Dr. Conard was then informed that the Rongelapese still had reservations

about eating the coconut crab. He reiterated that the quota was based on the

assumption that no one would eat more than the equivalent of one per day per

person and that tests had shown that it would be safe to eat them. He was

further advised that the people are still afraid to eat the killer clams. He

expressed anzzement over this and indicated that he had never heard that they

had been on the restricted list.

He was asked if the people were dutifully taking their thyroid medicine

and has response was that by and large they were, but sone of the teenagers

were not very consistent.

To the question of why the team had studied the people of Likiep in 1969,

Dr. Conard replied that it was for the purpose of gatherinp baseline information

about the thyroid in the Yarshalls.

The doctor was also asked if he believed the people of Rongelap and Utirik

were normal today. He responded that there is very little difference between

the people of the.two islands today except for early acute effects, and a

slight increase in mj.scarriages. Other than the development of thyroid nodules,

their illnesses are the same. “Of course,’” he added, “we don~t know what will

!~nppen in the future, and that is why we keep returning each year.’!

Finally, he vas asked if he heard the same kinds of questions from the

people during each survey. He noted that he did, and that they must have
.
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failed in some way because of communication problems, perhaps because of the

language barrier.

That evening a party was given similar to the one in Rongelap. After that,

a movie about Dr. Conard and the people of Ronpelap was sho~m. It was

produced at the expense of a dru~ company which manufactures the kind of thyroid

medicine taken bv the Tfarshallese.

The next day, the Committee met with the magistrate and the council of

Utirik and discussed some of the information it had talked about with Dr. Conard.

At 12:30,Tuesdav, September 19, the }!ilitobi departed Utirik for ‘[ajuro,

arriving there the next day at 14:00 hours.

While the examinations were goin~ on in the !Iajuro hospital, the Committee

met with officials of the Office of the District Administrator. On Thursday,

Dr. Kumatori and Dr. Ezaki departed for J~.pan,via Saipan, and on Saturday, Dr.

Cole and Dr. Pochin departed ~~ajuro for their hones.

On Sunday, September 24, the Cormittee met with the people of Rongelap

and Utirik livin~ on ~fajuro, during [/hich time the results of the survey vere

explained to the people. By September ?7, 1972, all me~bers of the Committee

had departed !Tajuro as Dr. Conard and his team nrepared to return to the

United States.
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‘On March 1, 1954, an experimental thermonuclear device

was exploded at the U.S. Atomic Energy Commission’s Eniwetok

Proving Grounds in the Marshall Islands. Following the

detonation, unexpected changes in the wind structure

deposited radioactive materials on the

on ships of Joint Task Force #?...”

.--stat~ent of Charles Lo

Division of Biology and

inhabited atolls and

Dunham, M.D., Director,

Medicine, AEC, 1956
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“GUINEA PIGS” OR VICTIMS Ok’CIRCUMSTANCE?

The Event

Were the Rongelapese and their neighbors used as are guinea pigs in

laboratory experiments? LlidtileUnited States of America intentionally

cause 239 Marshallese to be exposed to deadly radioactive fallout in order

to study the effects on human beings? Or did the incident which occurred

as a result of the March 1, 1954, test simFly come about from the often-

Stated “unexpected shift of wind”? The Special Joint Committee believes

that the answers are more complex than can be implied in a single statement.

Although consideration of this subject area is not s~>ecifically a part of the

Committee’s mandate under Public Law No. 4c-33, it believes that since the

issue was raised and given great publicity and since it

intertwined with the work of the Conunittee, the subject

broached and discussed. Furthermore, the Committee has

a great quantity of information and data, much of which

is inextricably

deserves to be

had available to

pertains to the

it

question, and some of which has never been widely known, a situation the

Committee wishes to correct by including it in this report.

Location

Bikini (and later Enewetok) was an ideal test site for nuclear weapons.

It suited all necessary specifications: it was within 1,000 miles of an

airfield which could handle a B-29, there was no continuously heavy weather

and no extreme cold, it offered an anchorage large enough for test ships and

support vessels, it was far from densely populated areas, fishing zones,

coastal waters and shipping lanes. Two other requirements were also met in

choosing Bikini: although inhabited, the islands could be evacuated without

causing hardship to a “large number of inhabitants” (62, n.22) and perhaps most

importantly it was under control of the United States (originally under the Navy,
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and later under a strategic trusteeship).

Originally Bikini was used to test the effects of atomic weapons on

naval vessels or the effects over, on, or below the ocean. Later, as more

information was compiled, tests were carried out in Nevada. The Pacific

Proving Ground, as it

role, that of being a

Dr. Gordon M. Dunning

was known, was later reserved for an even

test area for the first hydrogen devices.

of the Division of Biology and Science of

more important

As noted by

the AEC during

Congressional hearings in 1957: “Several measures have been used to reduce

the radioactive fallout off the test site. First, of course, only small nuclear

devices are tested at Nevada” (~~r ‘. 1).No weapons in the megaton range were

ever tested on or near the continental United States. All thermonuclear weapons

were either tested in or above the Pacific and Atlantic Oceans.

Public Relations and Safety Teams

Testing in Flevadawas accompanied by intensive public relations work

by the AEC and meteorological surveys. During the hearings in the U.S. Congress,

Dr. Dunning described some of the public relations work carried out:

“The off-site monitoring program during Operation Plurnbob (Spring 1957)
illustrates the extensive system organized not only to take numerous
radiological measurements but also to provide close liaison with the
citizens of nearby communities. The Atomic Energy Commission and the

United States Public Health Service jointly organized a program wherein
the areas around the test site are mapFed out into 17 zones. A technically

qualified man has been assigned to live in each zone. His duties consist

not only of normal monitoring activities but also, prior to and during the
text series, of learning the communities and far,~iliesin his zone, to know
the people and having then know him. In addition to the 17 zone commanders,
as they are called, there are 8 mobile monitoring team on call to 90 to
any locality to assist if needed to travel to areas outside the 17 zone”s.”

The public relations work in these communities involved public discussions

and showing of films (for more detailed information, see Appendix No. 6).

Information from the AEC in the 1957 hearings notes that “Practically everY
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person throughout the off-site area saw at least one film and listened to

at least one discussion l>ymonitors. This was accomplished through civic

clubs, schools and PTA and other groups.” According to the AEC, one person

in a town which had been shown the AEC movie “Atomic Energy,” attended by

sixty persons, had remarked, “There must be some fine people at the test site,

since they were taking such precautions even in a small place like Goldfield.”

Several thousand miles to the west of Goldfield, Nevada, was the pacific

Proving Grounds (PPG). What information that has been made available to the

Committee indicates that there was no public relations policy for the

!4arshallese. There were no monitors living in the villages, attending PTA

meetings and church services, or showing movies about Atomic Energy to the

people. There were, however, emergency instructions to be followed in case

of fallout contaminating the islands. It is reproduced here because of its

relatively short length.

“RADIOACTIVE FAIJ.QUT AND ITS EFFECTS ON MAN 475

“wDSAFE EMERGENCY INSTRUCTIONS FOR POPULATED ISLANDS

“l. The commander, JTF-7, has designated a representative for each
off-site location outeida the PPG. For the populated islands near the PPG,
- representative ie responsible for the radiological safety of the local
population and the members of the task force.

“2. The representative of the task force commander is provided guidance
as follows:

(a) The Marshallese magistrate and irou if on hand and the
Marshallese health aid and council on each atoll or island should be
assured that every precaution has been taken to prevent exposure of

the natives to radiation hazards resulting from fallout.
(b) The representative will consult with the local magistrate to

insure that a method exists whereby all residents of an atoll may be
summoned to a central location and evacuated by air or water transportation
if a fallout emergency exists. A fallout emergency will be determined by

the commander, JTF-7; however, the local representative will assume that

a fallout emergency exists at such time as radiological survey instruments,
when held at a position 3 feet shove the ground, indicate a rate of 1 r./hr.

(c) Should evacuation by air be necessary, baggage will be limited
to that which each individual can carry or approximately 50 pounds. iihether

evacuation is achieved by sea or air, no animals will be evacuated. A
tabulation of animals left behind should be made as soon as possible to
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insure the accuracy of claims against the Government.
(d) The local magistrate should be informed that in event of an

unforeseen emergency, doctors will be flown from the United States by
special airlift to care for local inhabitants who will be evacuated to
Kwajalein Atoll and that evacuation plans are in existence to permit
the task force to cope with any emergency.

(e) Fallout of a dangerous nature can k suspected by the presence
of a saltlike precipitate or unexpected mist. Should such an event take
place, it should be confirmed by monitoring.

“3. The representative will arrange through the local magistrate and native
health aid to inform the Marshallese of the basic health measures that they may
take to protect themselves from danger in case fallout is suspected or confirmed.
These measures are:

(a) Remain indoors or under cover to protect themselves from the
falling or settling radioactive particles.

(b) If particles settle on clothing, dust and shwe off clothing.
(c) Bathe and keep clean. Particular attention should be given

to washing under the arms, the groin, face, and hair.
(d) Keep food covered to prevent ingestion of fallout particles.
(e) Should the readings exceed 5 r.lhr. it is reco~ended that the

natives be advised to stand out in the water (ocean) and immerse themselves
as often as practicable or keep themselves under water. This recommendation
is based on the fact that water does extremely well in attenuating radiation.”

Since these instructions are not dated, it is impossible to tell whether they

existed prior to, or were developed after Brav ~. If before, then for some reason

there were no monitors on the affected islands and they did not know what to do~

if after, it indicates that there was neither a public relations program nor a

safety program for the Marshallese.

Danger Zone

Another area of interest related to the event was the size of the test zone

and its relation to the atolls of the Rongelap-Rongerik group and Utirik. When

Bikini was added to the test zone, the danger area was enlarged to 50,000 square

miles and ran from 10° 15’ N up to 12° 45° N and from 160° 35’ E eastward to

166° 16’ E, Rongelap Atoll’s coordinates are 11° 08’ to 11° 28’ N, and 166° 37’ E

to 166° to 167° 04’ E. Below to the south lies Ailinginae Atoll, whose westernmost

limit extends to 166° 17’ E. This meant that while the northernmost boundary
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extended

boundary

Rongelap

that the

above Rongelap Atoll by almost 90 miles (010 27’), the easternmost

line stopped short of Ailinginae Atoll by 01’ (about qne mile) and of

Atoll by 21’ (a little more than 21 miles). This was apparently done so

people of the atolls would not have to be evacuated prior to the test,

which would indicate an assumption that even though fallout might go 90 miles

northof Rongelap, it could not extend to Rongelap’s longitudinal position.

However, the Committee notes that if this were the assumption, then why was it

the Radsafe team was stationed on Rongerik, 30 miles further east of inhabited

Rongelap.

Whatever the assumptions were at that time, it is interesting to note that

the danger zone was enlarged eight times* by the time of the next shot on March 27,

1954, which was witnessed by then-Chairman of

Yield and Type of Burst

touched upon in an

the AEC, Admiral Strauss.

earlier section deal wi~ both

that

Other notable factors

the size and the location of the “Bravo” shot. As to size, Bravo’s energy

yield was estimated to be about 15 megatons, which would have made it 750 times

more powerful than the Able and BakerBombs in 1946. Neal O. Hines, in his

Book ‘Proving Ground noted that the “test may have been of a greater yield than

calculated.” Other factors which would contribute to the danger from this

detonation are outlined by Dr. Graves in the U.S. Congressional hearings.

●Although the coordinates were not given in Proving Ground, a rough extrapolation
based on the proportions of the latitude and longitude boundaries of the former
zone would give a new d~ger zone which included Rongelap, Ujelang, Utirik, and

Likiep. Assuming this is true, and the zone remained the same size until the end
of testing, it means that the returned Rongelapese and Utirikese, as well as the
people on the other inhabited islands were actually living in the danger zone
during subsequent tests.
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Dr. Graves: “In the case of testing weapons we try to avoid a situation
where the device is detonated on the ground because we don’t want to have

this very heavy local fallout. We would like to avoid this situation if
we can. We try therefore to use towers and make them as high as we can,
or we use air bursts as in this chart~ or we use balloons for holding the
device up. All of this is to avoid getting this mixture of dirt into the

cloud itself.”

While Dr. Graves was primarily

of his remarks are made graphically

Effects of Nuclear Weapons”:

“Although the test of March 1,

talking about the Nevada site,

clear in the following passage

the implications

from “The

1954 produced the most extensive local
fallout-yet recorded, it should be pointed out that the phenomenon was not
necessarily characteristic of (nor restricted to) thermonuclear explosions.
It is very probable that if the same device had been detonated at an
appreciable distance above the coral island, so that the large fireball
did not touch the surface of the ground, the,early fallout would have
been of insignificant proportions.” (~mphasis added)

The Weather

Sayings about the weather are usually connected with the inability of human

beings to tell just what the

what kind of weather he will

For those people responsible

weather is going to do next. For the average person,

experience either adds to his comfort or discomfort.

for the Nevada Proving Groundst the whims of weather

and wind conditions could cause more than just discomfiture--they could produce

diseas~ and death if they affected the fallout from an atomic weapons test. For

this reason, weather monitoring and checking of wind directions and velocities was

of prime

hearings

director

Dr.

importance in Nevada, as shown by this passage from the Congressional

by Dr. Alvin C. Graves, of the Los Alamos Laboratory, who was teSt

for the Nevada Proving Ground.

Graves: “Once we have finally come up with a plan whereby the total
amount of fallout is minimized, then we have to come to face with the
problem of carrying on the tests such that even the fallout that does occur
will not hurt anybody. In order to do this, we have assembled in Nevada as

competent a meteorological group as one can find anywhere. This meteorological

group tells us long in advance what the weather will be like, such that we
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can control where the fallout will occur . . .
“Consequently, I would like to give a very considerable hand to this

group of meteorologists who we have out there who may make us mad because
they make us postpone, but they keep us out of trouble. They tell us the
weather with great accuracy, and pennit us to be sure that the weather will
not give us a fallout situation that we would not like.”

Unfortunately for the people affected by the Bravo Test, the meteorologists

of the Pacific Proving Ground were not so adept at predicting things so that they

could “control where the fallout will occur.” This statement is particularly

ironic in the face of meteorological evidence from the Mike and Bravo shots, as

previously mentioned. For the Mike shot, nearly all wind direction above

Enewetok was k~o~, with gaps only at 55,000 feet and from 95,000 to 105,OOO

feet, Included in the known winds were the majority up to 90,000 feet which almost

totally were heading toward the west. only a-freak strata at 50,000 feet and winds

above 105,000 feet were heading east. For the Bravo shot, however, the winds in

the space above Bikini were blowing in a northeasterly or eZtSterly direction.

For 35 percent of the space above that, winds were heading westward, -away from

Rongelap. The top remaining 30 percent of space above this up to 120,000 feet, the

expected height limit of the cloud, there was no data. While it may be granted

that such weather reports are of necessity minutes or hours old, it seems somehow

incredible that the decision to have the event could be made on the assumption that

either the unknown winds were not blowing in an easterly direction (as they were

at Enewetok) or that if they were blowing in a westerly direction, they would change

by the time the device was exploded. What adds to

decision is that if the JTF-7 fleet was arrayed 30

firing of the device when the first 55,000 feet of

the incredibility of this

miles due east of Bikini, then

wi~~dswere heading in that

direction can only be judged as an act of foolishness or a serious error in

judgment which only the fleet’s mobility prevented from becoming a disaster.

These events combined to produce a situation noted in “The Effects of Nucle=

Weapons,” a Defense Department publication which noted that:
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“11.149 valuable information concerning the development and healing of
beta burns has been obtained from obse~ations of the Marshall Islanders

who were exposed to fallout in March 1954 . . . . Although the fallout
was observed as a white powder , consisting largely of particles of lime

(calcium oxide) resulting from the decomposition of coral (calcium
carbonate) by heat, the island inhabitants did not realize its significance.
(emphasis added) (94, P. 602)

Evacuation Times

A further interesting factor is that despite the fact that according to

reports the extent and direction of the fallout soon became known, only the 28

Americans on Rongerik were picked up one day after the fallout. TWO days after

the explosion, the Rongelapese were evacuated. Three days after the detonation,

the people of Utirik were aboard ship. While it may be argued that attempting t<

pick up people from all three islands at once immediately after the detonation

might have exposed crew members of the ships to dangerous radioactivity, it can

also be argued that the areas of heavy fallout were known and could have beer.

avoided. Decontamination aboard ship could have prevented serious exposure.

Levels of Awareness, Degrees of Injury

Notwithstanding this, it is difficult to this day to understand why it was

that the people of Rongelap and the Americans were not evacuated at the same time,

one day after, when the fallout had ceased. This is an especially valid question

since the Americans would fare better than the Marshallese because of certain

factors. In the 1956AEC report it was noted that:

“Most of the Americans who were more aware of the danger of the fallout,
took shelter in aluminum buildings, bathed and changed clothes and
consequently developed very mild beta lesions.” (p. 35)

Dr. Dunning, before the U.S. Congressional subcommittee, described the

situation for the Rongelapese and Utirikese:

“The Marshallese were semiclothed, had moist skin, and most of them were
out-of-doors during the time of fallout. Some bathed during the two-day

&
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exposure period before evacuation, but others did not, therefore, there
were optimal conditions in general for possible beta damage.”

The AEC’S Credibility

These later developments (acute effects) were in stark contrast to the

press release issued by the Atomic Energy Commission 10 days after the event,

and before the Lucky Dragon reached its home port. As one writer put it,

apparently the Commission was trying to be “reassuring.”

“During the course of a routine atomic test in the Marshall Islands, 28
United States personnel and 236 residents were transported from neighboring
atolls to Kwa]alein Island according to a plan as a precautionary measure.
These individuals were unexpectedly exposed to some radioactivity. There
were no burns. All were reported well. After the completion of the atomic
tests, the natives will be returned to their homes.” (12, p. 169)

The Japanese, however, ~re not very reassured upon discovering that the

Lucky Dragon’s crew had been exposed

radioactivity. Especially disturbing

the Pacific had been made

caused tremendous concern

industry. Again, the AEC

radioactive

in both the

tried to be

to near lethal or lethal doses of

was the possibility that vast areas of

by the monster bomb, and that possibility

Japanese public and Japan’s fishing

“reassuring,” as evidenced in a statement

released on March 24, 1954, which in part said:

M
● . the warm currents which flow from the

m&e slowly (less than a mile an hour). My
test area would become harmless within a few
undetectable within 500 miles or less.” (pn

Marshall Islands area . . .
radioactivity collected in
miles . . . and completely

62 n. 17L)

The Japanese, despite this statement, organized a scientific survey team

which would cruise aboard the Shunkotsu Maru, through and around the teSt zone.

American scientists had

arrived in Tokyo, found

scheduled, leaving them

been invited to participate, but inexplicably, when they

that the ship had departed nine days earlier than

behind. The findings of the Japanese scientists differed

somewhat from the reassuring AEC statement~ according to Dr, Roger Revelle, Director
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of the Scripps Institute of Oceanography who testified before the U.S. Committee:

“This area of 1000 miles around Bikini was carefully investigated by
Japanese oceanographers and biologists 4 months after the Castle test.
They got figures like this in the water: 23,000, 90,000, 79,000, 26,000
disintegrations per minute per liter of seawater. . . . This is at a
distance of about 300 miles.” (natural radiation, garmnaplus beta,
for seawater is 500 dpm)

After the Event: Medical Aspects

In discussing the medical aspects of this subject area, the Committee would

like to state its observation concerning the dual nature of the examinations

and the reports of those examinations. It appears obvious to the Committee

that the examinations, while beneficial to the affected Marshallese in terms

of both general health and in terms of treatment for radiation-induced disease,

also provide a consider~le body of scientific knowledge about the effects of a

fallout field on human beings which has no direct benefit for the persons

affected. By saying “no direct benefit” the Committee is not excluding the

known advantages of record-keeping sllchas that done in normal case histories

for patients, What is meant here is that the reports as they are written and

presented are of primary interest to scientists and doctors should such an

event as happened in 1954 occur again in the future. In short, the reports

themselves are of value to the AEC and other such agencies; they are of no

value to the Marshallese.

Tendency to Minimize

Like the reports of the AEC concerning the removal of the Marshallese

and the radioactivity in the ocean, it appears that consistently the reports have

tended to minimize effects, or other aspects of the exposure; i.e., dosages seem

“too small” to have any effect, the size of the group is “too small” for
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statistical significance, effects are expected to be “minimal” over a long period

of time, and exposures are referred to as “sublethal~l rather than near lethal. It

is to the credit of the reports that at least the later data disproved most of

these minimizing statements , even though the language tends to indicate a

conservative, minimizing approach to findings. Some people may see this as a

mere game of semantics. The Committee, however, would prefer to say that it is

not particularly concerned with the choice of words themselves and their

connotations, but rather the psychological or scientific “set” of mind which they

imply. The Committee is of the impression that there are two possible reasons

for this tendency, which are discussed below.

The AEC Report, AEC-Brookhaven Relationship

As mentioned before, the A13Chas tended to understate events or facts in

order to be reassuring. No doubt this is partly due to the

media seizing upon the outstanding or interesting aspect of

“newsworthy” events are usually negative in nature because

habit of the news

an event. Most

most people are not

interested in what is going well but what has gone wrong. The Bravo event occurred

at a time when tie public at large was anxious over the development of nuclear

weapons ad ~eir psychological and real advantages in the post World War II

“cold war.” The event of March 1, 1954, and the later furor it caused in Japan

most certainly had its reverberations in the United States. Whether it is

justified or not, it is easy to see why the AEC would want to be “reassuring.”

It is also easy to see why early reports of the conditions of the Marshallese also

tended to “minimize” the effects of fallout. One has only to note that the first

major report dealing with the event was published by the Atomic Energy Commission.

This report set the tone followed in later reports.
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While most of these documents

which appears to be independent of

have been published by an organization

the Atomic Energy Commission, it is a fact

that the annual surveys and the reports themselves are financed through a

contractual arrangement with the Commission. Thus, while it would be refreshing

to find such reports doubting the validity of guidelines dealing with radioactivity

set by the commission, or by the National Academy of Sciences on which the AEC

is well represented, no such attitudes or contentions of accepted guidelines

(MPC for example) are to be found. Thus one finds nowhere in the reports any

doubt as to the reasonableness of established guidelines, or the appropriateness

of returning the Rongelapese to their island before testing in that area ended.

It is presumed to be realistic that those who carry out the terms of the contract

are of a like mind to those who administer and fund the contract. This is not

to say that the AEC influences Brookhaven in a manner such as to force that

institution not to consider aspects which might undermine the AEC’S views or

positions--however if such did occur, one can only presume that the-contract

might be shift to another institute. While the analogy is not a terribly good

one, it might be said that a man who has a franchise to sell Datsuns does so

because he likes them and believes they are good cars. If, however, he drove

around in a Volkswagen, his customers might wonder about the product he sold

and the Datsun company might wonder about its franchise.

As mentioned before,

Specific Aspects

there appears to be a dual nature or purpose for the

examinations. This, the Committee believes, grows naturally out of the nature

and significance of the exposure to fallout radiation of the Marshallese. Most

human beings have both positive and negative impulses which govern their

behavior. One way of expressing this is in the simplistic “approach-avoidance”
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concept in elementary psycholo~. We see an object or are faced with a situation

and we simultaneously want to take the object, or face the situation, but at the

same time we have strong feelings to leave or reject the object or avoid the

situation. For a number of complex reasons, usually one of these impulses is

stronger than the other, which results in our taking one or the other course of

action. By means of this analogy, it appears that there are two motives, or

influences apparently at work in the examinations and treatment. These influences

might be characterized by saying that like any practitioner of medicine, the

doctors were interested in treating their patients as quickly as possible for

any illness or dysfunctions they might exhibit; there was also a natural

scientific curiosity to study within the constraints of reasonability such

effects to document the limits of their course, short of morbid processes--before

administering treatment. These two impulses of medical duty and scientific

curiosity were perhaps best exhibited in a recounting of the immediate treatment

given concerning blood cell counts in the AEC’S 1956 report, and also with

regard to the growth and development studies over a period of several years.

Concerning the blood cells counts, the AEC 1956 report stated:

“2.31 Clinical Observations and Leukocyte Counts

“Between the 33rd and 43rd post-exposure days, 10 percent of the
individuals in Group I (Rongelap) had an absolute granulocyte level of
1000 per cubic millimeter or below. The lowest count observed during

this period was 700 granulocytes/mm. 3 During this interval the advisability
of giving prophylactic antibiotic therapy to granulocytopenic individuals
was carefully considered. However, prophylactic antibiotic therapy was not

instituted for the following reasons:
(1) All individuals were under continuous medical observation, so that

infection would be discovered in its earliest stages.

(2) Premature administration of antibiotics might have obscured
indications for treatment, and might also have lead to the development

of drug resistant organisms in individuals with lowered resistance to
infection.

(3) There was no accurate knowledge of the number of granulocytes
required by man to prevent infections with this type of granulocytopenia,”
(emphasis added)
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The

passage,

Committee has submitted to Dr. Conard

but at the time of the writing of his

questions concern<,.g this

report a response had not been

received.

It is hoped that such can be included in a subsequent report of the

Committee.

To the layman, the three statements, aside from appearing to be unnecessary

and therefore somewhat defensive, appear to be somewhat contradictory. If there

was no accurate knowledge about the number of granulocytes required by man to

prevent infection, how could it be assumed that antibiotic treatment would have

led to recovery, despite the fact that the people were under continuous medical

observation? The argument that administration of antibiotics might have resulted

in the patients developing a resistance to the drugs is a statement that can be

made about any prophylactic antibiotic. Lastly, the phrase. “obscured indications

for treatment” is obscure. Does it mean treatment for that particular effect

or for other effects? Would treatment for the effect obscure treatment for that

effect? It would seem not. What it must mean is that treatment at that point

might have prevented other effects from appearing. In other words, if an

antibiotic were administered to help prevent infection, or to help raise the cell

count level at that point then a further, later development might be prevented

from occurring. This decision was apparently reinforced by the comforting fact that

the people were well-attended by numerous doctors. However, it would appear on

the surface, tnat here the impulse of scientific curiosity was somewhat .s&>nger

than that of medical duty to respond to the immediate need of the patient.

The Committee feels that the same impulse overrode relatively early

administration of Thyroxine or a hormonal medication which would have corrected

the retardation of growth experienced by a number of exposed Rongelap children,

especially cases three and five, Early reports noted what appeared to be growth
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retardation, yet the fact remains that no medication was given for this retardation

for more than eleven years after the fallout. Despite the fact that the reports

consistently mentioned the fact of unreliability of birth dates, these latter

two cases were well documented. Furthermore, despite these unreliable birth

dates, the reports kept mentioning the apparent retardation. Assuming that the

administration of a hormonal agent would not be harmful to the children--even

if it had no effect-- it is difficult to understand why the doctors had to wait

until the appearance of thyroid abnormalities in order to realize the value of

administering Thyroxine to the growth-retarded youngsters.

Another matter of concern to the Committee is the information in the three-

year report which indicates that:

“Eight irradiated and nine unirradiated people
immunological response to tetanus toxoid. The

were used in a study of

primary stimulus of
tetanus toxoid had been given 2 1/2 months previously. Sera were obtained
just prior to the second inje~ion of toxoid and then six days later.
Subsequently, tetanus toxin-antitoxin titrations of the sera were obtained
for the two groups in mice by the method previously described.” (p. 6)

In other words, these eight irradiated people were injected with a supposedly

sage amount of tetmus toxoid and later blood samples were taken just before a

second injection. The comparison, of the blood’s reaction to the first and second

injections was ~ indication of !,nether the ability of the blood to combat

infections (such as tetanus) !’.s shown. What the Committee is especially concerned

about is whether the people understood about the test, and whether or not they

did, if there was any danger to any of the recipients. Assuming there was no

further danger, the Committee questions just what benefit this study was to the

people involved. Granted, such a study miuht indicate a need for greater medical

care of the people, should it be proven that their responses were poor? which would

leave them open to serious illness in the future from what would normally be a simple

infection. However, since it is often stated that the number of people involved

is too small for statistical analysis in terms of other effects, it is curious
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why the test either was administered to everyone irradiated ‘great statistical

singificance) or even administered at all (no statistical si< l.ficance). TO

all intents and purposes, it appears that this incident was just what it was

described to be: “Eight irradiated people . . . were used in a study.”

Thyroid Studies

Concerning the developments of thyroid nodules in the people exposed

(20 cases, four with malignant lesions), the Committee is concerned with three

particular areas or aspects.

One, it finds it difficult to believe that original calculations involving

this gland did not take into account the

times, especially in connection with the

Srgo mention is made that the retention?

smaller gland of the children. Many

deposition of radionuclides such as

for children may differ from that

estimated for adults because of the natural factor of growth. How was it that

the many experts who worked in this field for so many years never accounted

for this factor until it was blatantly apparent due to the development of nodules

in 1963 and 1964. True, the Committee is aware that doctors and scientists,

despite the rigors of their high callings, are human beings and thus subject to

errors; however the Committee finds it most disconcerting that such a simple

fact was overlooked for so long and only reconsidered when the doctors were

faced with a development that was unexpected in the light of earlier assumptions.

By the same token, the Committee finds it also difficult to believe that

inconsistent findings of Protein Bound Iodine were never well looked into.

Mention was made of the possibility of glass receptacles being unhygenic, or the

findings were attributed to some unknown influence. At least from a hindsight

point of view, it would appear that considering the near tolerance doses of iodine

and considering the later negative findings, someone should have investigated with

more detail the reasons for such positive findings which should have appeared to
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be inconsistent with earlier dose factors. Later on, it is noted that unusually

high levels may have masked findings which would have indicated that thyroid

function was not nOrmal in many of the exposed persons. Granted, again baseline

information was lacking--however, considering the importance of the studies

both to tt.escientific world and to the people themselves, it appears that a

certain amount of overconfidence in finding negative results in the future

prevailed, where prudence and curiosity should have reigned.

‘7inally, in the findings and information connected with the thyroid, the

Committee is extremely interested to know if the person whose parathyroid gland

was accidentally severed at the “pedicule” was ever informed of this fact.

Secondly, the Committee is curious as to whether this incident had any connections

with future thyroid operations being performed in the mainland United States as

opposed to the Naval Hospital in Guam. Hopefully, the Committee’s query will be

answered by Dr. Conard.

Miscarriages, Stillbirths, Fertility

The Committee notes that despite the importance of determining whether or

not the incidence of miscarriages~ and of certain stillborn infants~ there was

no intensive effort to have a competent medical person available to determine

whether these deliveries were possibly connected with radiation. Again, the

question of statistical significance must come to the fore--however, the Comittee

is of the opinion that despite the small number of people,

have had clo;er attention. The Committee understands that

this situation should

there are certain kinds

of effectsof radiation which can be observed in the products of MiScarrla9es;

examination of such may not have confirmed their relation to radiation, but it

would then have been a matter of record, a record which could have been used to

indicate that there possibly were no radiation-induced effects.
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AS to fertility, it seems somehow inconsistent that a Japanese doctor

[working with a group that was smaller in terms of statistical significance

should come up with such a detailed analysis of spermatozoa production after
[

irradiation of the Lucky Dragon fishermen, while the AEC-Brookhaven teams I

apparently felt it unnecessary to pursue this area with the irradiated Marshallese
r

and Americans. While the Committee might yield to the consideration of the

private and personal nature of the tests and examinations connected with such

studies, it is unusual that the

generally in terms of genetics,

The circumstances that led

subject was never even discussed except

and then, again, in terms of statistics.

Conclusions

up to and followed the detonation of “Bravo”

on a clear March morning in 1954 are starkly illustrative of how circumstance,

time, error and fortune can all combine to produce an historical event; in

this case a tragic one.

The location of the testing site itself was a major factor, in that its

placement provided the flexibility necessary for the detonation of large yield

weapons, and the safety necessary should anything go wrong. It was in a sense

equivalent to the Nevada site, which provided the same flexibility and safety

for smaller yield weapons. Unfortunately, unlike Nevada, there was no Public

Relations or information program, and no monitors living with the people. In

Nevada, tests were conducted to produce small amounts of local fallout. In

the Marshalls, however, the world’s biggest hydrogen bomb explosion, to that

time, was detonated on the ground. In Nevada, it was boasted, they could

practically control where the fallout went. At Bikini, someone made the decision

to go with an incomplete picture of the wind. The wind shift was not

“unexpected ,“ since nothing was kn’wn about the upper level of wind. Furthermore,

the test danger zone in the Pacific was cut off at its eastern boun6ary to
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save convenience to persons past that point. Human error or misjudgment

responsible for underestimating the potential yield of “Bravo,” and poor

was also

judgment

resulted in the Rongelapese remaining on their island for W days, and the

Utirikese for three days after the explosion--rather than only one day. Whether

these actions and events were the result of human error, poor judgment, miscalculation,

and faulty assumptions, or whether they were in reality s~or phases in a

d

conscious and known plan is a decision the Committee will leave up to the reader

of this report.

As to the medical aspects, the Committee also finds that human error and
.

faulty assumptions and miscalculations have pervaded the annual examinations and

?
_J

-i

J

1

1

1

1

consenative and minimizing attitudes have tended to obscure both i Ie seriousness

oi the original exposures and the significance of later findings which are related

to irradiation. While the Committee finds no gross or flagrant violation of the

general principles of the Hippocratic oath, which is, as generally understood~

supposed to serve as a guideline in treating patients under the care of a

physician, there have been tests and studies of the people involved which did not

necessarily prove of direct benefit to the people. This can be shown in the

three-year report: (p. 22)

“The group of irradiated Marshallese people offers a most valuable source
of data on human beings who have sustained injury from all the possible
modes of exposure-- . . lNen though . . . the radioactive contamination of
Rongelap Island is considered perfectly safe for human habitation, the
levels of activity are higher than those found in other inhabited locations
in the world. The habitation of these people on the island will afford most
valuable ecological radiation data on human beings.”

and in the four-year report: (p. 32)

“The h~itation of these people on Rongelap Islands affords the opportunity for a
most valuable ecological radiation study on human beings. Since only small

amounts of radioisotopes are necessary for tracer studies, the various
radionuclidespresent on the island can be traced from the soil through the
food and into the human being, where the tissue and organ distributions,

biological half-times, and excretion rates can be studied.”
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It is also the sense of the Committee that because Of the uniqueness of

the experiences of the affected Marshallese, there has been a tendency, perhaps

more unconscious than conscious, but nevertheless a tendency to let scientific

curiosity at times override immediate action. To be fair,the Conunitteewould

also like to note that such tests and studies have not always included the

Rongelapese. In the past examinations, American servicemen and members of

t

\

the teams themselves have had their blood and urine tested for comparison

xxposes. Even Dr. Conard himself has allowed himself to be used as a “guinea

pig” as disclosed by this excerpt from the eleven- and twelve-year report (p. 159):

“Since facilities for a metabolic balance study were not available on
Rongelap Island, one of us (R.A.C.) brought several native food items
(pandanus fruit and coconut meat and milk) back to Brookhaven and consumed
them under controlled conditions. Urinary and fecal specimens were
collected and whole body counting measurements were made over a period
of 180 days. The intake of strontium-90 over a seven-day period was
twenty times higher than normal and that of cesium-137, sixty times higher
than normal.”

In conclusion, the Committee offers the suggestion that by the very nature

of their experience and conditions and by the very nature of the unique set of

circumstances surrounding the daily lives of the two groups, the people of

Rongelap and Utirik are “guinea pigs” in the sense

in the world have been exposed to the same amounts

radioactivity, and no other group of people in the

that no other group of people

and differing kinds of

world have been exposed to

the same amounts and differing kinds of radioactivity, and no other group in

the world has been so carefully studied for the results of such effects. Again~

whether these people are being used as guinea pigs in an extended study of

the effects of

importance; or

people who are

fallout upon human beings and their treatment is only of secondary

whether they are, by virtue of their experience a group of

being examined and studied for the best of humanitarian aims is a

decision the Committee will again leave up to the reader. In closing, the
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1 Committee wishes to express this opinion: the Rongelapese and Utirikese are by

7
their experience, an extraordinary group of people and thus deserve no less than

J

I extraordinary care, treatment, and attention.
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l~Theworld has achieved brilliance without Conscience.

Ours is a world of nuclear giants and ethical infants.”

---Omar N. Bradley
Address, Armistice Day, 1948
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A DISCUSSION OF INJURY, TREATMENT, AND OTHER

Injury and Treatment

CONSIDERATIONS

Today, nearly 19 years after the event, there are few outward

signs of injury among the people involved, especially those who were

on Rongelap at the time. During a visit of the Committee to Rongelap,

only some barely visible scars on the ear of an older man who was

examined by Dr. Cole, were evidence of the fallout. This is in stark

contrast to the acute and inunediate injuries suffered by the people

of Hiroshima and Nagasaki, for, even today in the A-bomb hospitals,

elderly patients may be seen exhibiting the keloids (skin lesions,

or gross scars) caused hy thermal radiation. Also today, in the

Marshalls, it is clear that the effects of the radioactive fallout

were not minimal. A score of people have had thyroid operations

which have removed either all, or part, of the gland. Some of these

removed thyroid nodules included malignant, or cancerous lesions and

while those operated on have had no later operations for other nodules

or cancer, it still remains to be seen whether such developments

occur. As to growth and development, it would appear that while

administration of Thyroxine has caused those affected persons to

may

late,

return to normal. Miscarriages and stillbirth rates, to the extent

they can be judged, seem to be normal now, but it is possible that

radiation induced effects were missed due to the often mentioned

lack of vital statistics and also to the lack of adequate examina-

tion of the products. While the Committee has expressed its con-

sternation and reservations concerning certain aspects of immediate
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treatment and subsequent examinations, it feels that, as evidenced

by the reports of its consultants, (see Pnpendices) the examinations

are

the

thorough and conducted in a professional and

Especially alarming to the Committee, as it

Brookhaven team was the appearance last year

acute myelogenous leukemia. The Committee hopes

humane manner.

must have been to

of a fatal case of

that the persons

responsible for the examinations will give this new development the

attention which it deserves for the benefit of the people involved.

The Conunittee takes special note of a story in the Tuesday, November

21, 1972,edition of the New York Times by Times science writer Walter

Sullivan, which discussed the death of Lekoj. The story said in part:

“To prepare the way for the September trip two Japanese
physicians and another from Britain were included in the
party, and this apparently reassured the skeptics. Had
the visit been made earlier, however, it is possible that
the leukemia case might have been identified at a less
advanced stage.”

The phrase “earlier” is a reference to the fact that the annual

survey had been delayed six months for the reasons previously men-

tioned. while it is possible that “detection” might have been

accomplished at the usual time of the survey? it is the understanding

of the Conunittee that all forms of leukemia are ultimately fatal,

and that acute forms have shorter courses than chronic forms. In

addition, the Committee would like to state for the record that if

the period of six months is critical to the detection and remission

of leukemia or any other disease, then perhaps consideration should

be given to having certain tests conducted on more than just a once-

a-year basis.
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One aspect of the incident which is the subject of this report

which has not been widely discussed or been made public concerns the

psychological effects of exposure to radiation from nuclear weapons.

Dr. William Peck, now Director of the Medex program to the Trust Terri-

tory Department of Health Services, was responsible for bringing this

area of concern to the Committee’s attention. Although his original

intention in speaking of the psychological aspects was in connection

with compensation, however it also later developed to be a valid and

interesting line of inquiry for the Committee during its visits to

Japan and the Marshall Islands District.

In some respects, comparison can be made between the Japanese

exposed to the !iiroshima and Nagasaki A-bombs in 1945 and the Ronge-

lapese and Utirikese exposed to fallout in 1954. While fiqures dif-

fer, it is generally acknowledged that more than 100,000 p-eopledied

in Japan as a result of the two bombs: many of them were literally

vaporized by the heat of the blast near the hypocenter; others died

from heat and radiation burns, houses collapsing upon them, flying

debris, drowning, suffocation, or being burned in the fires that

spread throughout the cities later. Some simply died from lack of

adequate medical care, food, water or shelter. The people in the

Marshalls were not exposed to such trauma, but rather to a snowlike

or mistlike gentle fall of radioactive particles. Despite these

differences, however, there is one aspect common to all these cases:

the radioactivity produced by the bombs and its effects upon those

exposed. Today, in Japan, people are still dying from effects of
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the bombs dropved there nearly 28 years ago and today in the !Iarshall

Islands, people are still being found with diseases apparently caused

bv H-bomb fallout nearly 19 years ago.

In Hiroshima, Japan, the Committee has the honor to meet with

Dr. Fumio Shigeto who, as mentioned earlier, is an A-bomb survivor

and director of the Hiroshima A-bomb Hospital. Dr. Shigeto mentioned

the uneasiness or the feeling of uncertainty survivors like himself

felt shout the future, a feelinq which, he said, was shared hy “all

survivors”.

Later,

and Utirik,

during its first trip to meet with the peonle of Ronqelan

the Committee posed the question of whether or not the

ceople who were exposed felt uneas~yabout their exposure. The answer

at meetinqs on both islands was generally: “Whenever we have a cold,

or some other kind of sickness, we think of the homh.”

The Committee was most impressed by the answer qiven by the Lucky

Dragon sunivor, Mr. Matash$gi Oshi, in a meeting in Tokyo with

Dr. Kumatori, when asked about his anxiety over his experience. ]{e

was first asked, }lowhe felt a})outthe annual examinations he SUh-

mitted to the Institute where Dr. Kumatori work%. ~~ashis mind at

ease? Did he feel uneasy? !Ir.Oshi’s remarks, as translated, were,

“Psychologically,

then asked how he

thj.nkof the bomb

I trust Dr. Kumatori and I an satisfied.” He was

felt when he contracted a normal illness. Did he

and the fallout? f{isanswer was, “Imm.ediatelv.”

The commj.tt~ethus believes that one of the late or lonq term

effects of irradiation in the case of the Ronqelapese and [:tirikese

is that of the anxiety they share al>outthe future. It is the un-
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known, the unce.~ainty of thei” ‘uture health that is just as real

to them as w~s their exposure, dislocation, and repatriation. In

the three ie~z report, there was some discussion of the “psychic

effects” of the irradiation. The passage discussed the differences

between the trauma of Hiroshima and Nagasaki and the “relative calm

and rapid adjustment” which the Marshallese exhibited in adapting

to their new situations. This discussion concluded that, “There

was little real concern expressed about their radiation exposure.

It would seem therefore, in the case of the exposed

there has been little or no apparent psychic effect

event.”

Marshallese that

of this momentous

The Committee agrees that the experience of the Marshallese can-

not and does not compare to that of the Japanese, who, in addition

to witnessing the death and destruction of the bomb, also lost friends,

relatives and even whole families. However, as

feeling,w which is held by all of these people,

that the people of Rongelap and Utirik share an

to the “uncertain

the Committee feels

equal amount of

anxiety, if not more than the Japanese? not only because

easiness about the future, but because of another factor

be discussed below.

Information, Coxtnnunication, and Culture

of the un-

which will

\
Mr. Oshi stated that he felt satisfied with the annual examina-

tions conducted by Dr. Kumatori. The BNL three year report indicated

that the Rongelapese and Utirikese had shown little concern about

their exposure. While these two statements would seem to be in
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agreement, the fact of the matter is that they belie difficult and

perplexing problems, In Japan today, there are numerous facilities

existing for the specific care of A-bomb victims~ which the people

can easily reach almost any time they choose. Also, in Japan, the

Atomic Bomb Casualty Commission publishes annual reports in both

Japanese and the English languages and almost all of the staff at

these facilities are Japanese citizens, On Rongelap the people

receive an extensive examination once a year, by Americans assisted

by a Micronesia medical staff and hear no more about their examina-

tions until the next year.

Originally, the people exposed generally understood what was

being done for them and why. There was no need to explain that the

bomb had affected them when they could see for themselves the skin

ulcerations and hair falling out, or feel the weakness, nausea, and

diarrhea. Howevert as the examinations continued the

perplexed. Every year the team comes and the doctors

they are healthy, but that they just want to check to

thing is still alright. Then they go away. The next

people bec~e

tell them that

see if every-

year the pro-

cess is repeated. Why, the people have reasoned, if we are healthy,

does the team return every year? l%is

tion of the vast lack of understanding

just what did happen to them, and what

their exposure are.

While the Committee realizes that

attitude, is a small indica-

by the people involved as

the possible consequences

the area of radiation, as

to

of

applied to physical health, is a highly complicated and sophisticated

subject which would require some effort and expense to translate into
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terms which would be meaningful to the affected Marshallese, it

seems that this might possibly be the only course in order to resolve

not only some of the anxiety and uneasiness in the minds of the

people, but some of the resentment and distrust of the examinations

and of the team itself.

Time and again the Committee found that the people did not under-

stand anything about their exposure, the amount of the exposure, the

possible effects on themselves and their children and on their environ-

ment. Dr. Conard, according to one person,

did not explain such things to the people.

that even the questioner, who was a colle9e

was asked why the team

His reported reply was

graduate, would have

difficulty

if it were

posure and

understanding what it was all about. This may be true,

expected that the team explain everything about the ex-

its effects during the length of their visit. However,

the Committee strongly feels that explanations are possible and should

be carried out, either through the use of simple text, pictures,

analogies and whatever other kinds of aids necessary to convey to

the people a basic understanding of their situation. It is, after

all, a widespread practice in the medical profession to explain to

the patient what is going to take place to

Unfortunately, this has never been done to

effectively produced a situation analogous

ease the patient’s mind.

the Rongelapese. It has

to that of a teenager whose

parents avoid telling him ahout sexual matters, only

or daughter pick up his needed information by rumor,

innuendo. In either case, such information does not

160
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state of mind. In terms of the irradiation

has been especially true with two groups of

and those Rongelapese and Utirikese who are

pariscm groups.

of the Marshallese, this

people: the Utirikese,

used as control, or com-

This fact is illustrated by the question pased during the public

meeting at Utirik. The question was, ‘How do we compare with the

people of Rongelap?” One would imagine that after nearly two decades,

these people would have some understanding of their exposure and

how it differed from their neighbors. Apparently, this is not the

case. This uncertainty despite the annual reassurances of the team

that the people are in good health (except for those who are operated

on for thyroid nodules) has resulted in mixed feelings in the people

of the islands. These general feelings of insecurity can be roughly

grouped into three categories:

1. Rongelapese exposed. Perhaps because of the visible effects

of their exposure, these people seem to have the best understanding

in certain areas of their situation, It was this group of people

who generally expressed

ranging from having Dr.

a desire for additional medical attention

Knudsen stationed on the island to having

more frequent medical examinations. However, these people still

need to have explained to them in their language at their level of

understanding the circumstances of their exposure and its past and

possible effects. This is clearly shown by a passage in the seven

year report which notes that the health aide “admitted that some of

the people at times had eaten coconut crabs in spite of the fact they
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had been requested not to.” (p. 14) It is further evidenced by

statements in the reports and by Dr. Conard himself to the effect

that some of the people who must take Thyroxine regularly for the

rest of their lives, often are inconsistent in taking this medicine.

The Committee declares itself amazed at such findings and very dis-

turbed at the apparent lack of understanding by the people concerning

prescribed measures which are so vital to their future health and

welfare. It, in short, represents a problem which should have been

corrected lonq aqo and one which should not be allowed to exist in

the future.

2. The exposed Utirikese, Amongst these people there appear

to exist two lines of thought. Either the annual examinations should

be discontinued because

and were not exposed to

lapese, or, they should

lapese since their case

to continue returning.

Dr. Conard keeps telling them they are healthy

a large amount of radiation as were the Ronge-

receive treatment equal to that of the Ronge-

appears to be important enough for the team

These feelings are compounded by several in-

fluences.

the United

subject to

ledqe that

One is the fact that the Ronffelapesewere compensated by

States Government but the people of Utirik have not, a

be considered in the next report. The other is the know-

they were irradiated and, like the Rcmgelap,ese,were removed

from the island. They continually hear about the many Rongelapese

who go to the United States for thyroid surgery and thus wonder if

they might

compounded

U.S. for a

not in the future suffer the same fate. This is further

by the fact that one woman from Utirik was taken to the

thyroid operation. Upon removal the thyroid was found to
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Contain malignancy, and, while all reported evidence would suggest

that this sinqle case from Utirik may have been the only “normal”

case of thyroid cancer, it is difficult for the people to believe

this while they are aware of what happened on Rongelap. Again,

misunderstanding resulting from poor communication and explanations

persists in the minds of the people, together with the general un-

certainty about their future because of their exposure.

3. The unexposed Ronqelapese and Utirikese. One of the neces-

sities in the examinations and studies carried out by the team is to

have a group of persons who are of similar background, age, and sex

but not exposed to the fallout radiation of 1954. These people re-

present what is known

group. In laboratory

there are usually two

in medical parlance as a “control” or “comparison”

experiments with rats~ mice? 9uinea Pi9s or flies

groups. One group is exposed to a chemical or

other influencing agent, while the other “control” group is not. By

studying both groups, scientists can tell what specific effects the

influencing agent has had on the group experimented upon. In a similar

fashion, those Rongelapese and Utirikese

and urine samples, provide a group which

parison with the exposed people. It was

who are examined and give blood

the doctors can use in com-

this group which was the most

vocal in expressing dislike of the examinations. They indicated that

they resented being examined and, in many cases, if such examinations

were to be continued in the future they should be compensated for them.

While the Committee can understand such a request, its major concern

is that the people do not understand how their role as a control group

is helpful to their exposed brethren. Again, it is due to a lack of
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information-- a situation which must be corrected.

AS it will be

team had failed in

Cultural Aspects

recalled, Dr. Conard remarked that perhaps the

communicating to the people their special situa-

tion and the certain procedures and limitations they must accept.

The Committee believes that this results for a number of reasons.

First, it should be remembered that the March 1st event involved

a 9reat nher of military personnel. This also included the later

examinations in which Dr. Conard as a Navy Captain (and later Comander)

in the Medical Corps participated. The memory of the Japanese military

$~asundoubtedly strong in the minds of the Rongelapese and Utirikese

and the examinations were accepted as a matter of course in the begin-

ning and as a matter of habit later on, even though the emphasis grad-

ually shifted from a military to civilian representation in the teams.

Thus, while Dr. Conard appears to be a kindly and considerateman, the

examinations as observed by the Committee are initiated in a military

manner (*they act as tl=ogh they own the island”) and carried out with

an almost military precision and efficiency.

Second, the short amount of time of the visits coupled with their

annual occurance leaves little time for consultation with the people.

Also, it

be ready

place.

should be noted that the results of the examinationsmay not

for dissemination for several months after the exam has taken

Lastly, the Committee would like to call attention to cultural

differences which have a great influence on this miscommunication.

.1
/

—t
)

I

)

164



While this may seem superfluous to Micronesia readers of this report,

it is mentioned here for the edification of those uninformed or unaware

non-Micronesians who are connected with the activities described in

this report, or who simply may read it. It is a generally practiced

?Iicronesian custom, like that of people in Asia in qeneral, not to

give offense when directly confronted by a person or a situation. This

results in situations where Micronesians will give a positive answer

to a question in order to avoid giving offense to the questioner; or

will avoid directly making an immediate decision concerning a problem

either to avoid possible conflict, or in hopes that the problem will

resolve itself without personal involvement. Non-Micronesians, especially

?unericans, are wont to ask questions which to Micronesians already in-

dicate the kind of answer expected. Questions like “Isn’t it a nice

day?”, or “Don’t you think this is a good idea?”, are invariably met

with an affirmative, “Yes,” regardless of the true feelinqs of the

person being querried. Thus while it is customary not to give offense

by contradicting the views of another person, it is also customary

to express one’s views either indirectly or directly concerning a

person or activity after the questioner has left, or the activity

ceased. Thus, a non-t4icronesianin dealing with Micronesians may

leave with the impression that he made quite a hit with the people,

that he was well liked and his ideas well received and accepted.

liemay be quite amazed to learn later that they are actually in opposi-

tion to his ideas, that the people did not like him or the manner

in which he conducted himself. To the American, it may appear that

the people are “two-faced” or have “talked about him behind his back”

—
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or have “stabbed him in the hack. ” This, of course, is nonesense.

It results from a lack of understanding and sensitivity to another

person’s cultural attitudes. Americans are direct and like direct

answers. Xicronesians are more discreet and subtle and appreciate

behavior in accordance with those desirable qualities. Often, however,

these differences are not recognized and lead to serious problems in

communication. The Committee believes that this has been true in

the case of the team’s handling of the annual visits to Ronqelap and

Utirik, and is an important factor in causing other problems in com-

munication and information. Because the Committee believes it to be

an important aspect of the problem, it will be included in the next

section under recommendations.
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RECOMIENDATIONS

General Statement

At the outset the Committee wishes to state emphatically one point

concerning its approach to this report which has influenced the

recommendations it will subsequently make. The United States of America,

either through the Department of Defense and its instrumentalities, the

Atomic Energy Commission and the Department of the Interior and its

inStrUIRentality, the Trust Territory of the Pacific Islands, is directly

responsible and accountable for the actual injury and suffering, disease

ad possible death experienced by the Marshallese exposed to the fallout

from the March 1, 1954 “Bravo” shot. Furthermore, whether or not any

fiduciary relationship had existed at the time, the United States of America

is also directly responsible and accountable for bearing any and all burdens

connected with the welfare of these people since that time and until

lack of the need for such can be clearly established.

Several times during the existence of this Committee, it has, through

written co~unications or verbal exchanges, been apprised of the opinions

of certain people, who shall go unnamed, connected with the annual surveys

that the Marshallese examined should be grateful for the examinations

since similar services rendered in the United States would cost in the

neighborhood of $200 per examination or more. A corollary argument posed

by one concerned, but possibly misinformed individual, was that the Con9ress

of Micronesia should bear the expense of these annual surveys estimated to

cost from $100,000 to $125,000 per trip. The Committee wishes to state

that it vehemently rejects and opposes such specious reasonin9. Did the

Rongelapese and Utirikese invite the United States to conduct nuclear tests

[

167



r’1.
I
7-

1.

II:
n:
1.

1:
1:

1:

.1:
.

,.
.-
. -,

‘1-,-
“~ -
.1-

.-

-’

in their islands? Did the Rongelapese and Utirikese ask for the bomb to be

detonated and to be irradiated? Did they request skin burns, thyroid nodules

and cancer and possibly leukemia be given to them as a gift from the United

States? Did these people ask to suffer in silence for more than ten years

before receiving any compensation? Did these people ask to be deprived of

their ancestral homes and to have them irradiated, too? Did these people

ask to inherit an anxious and uncertain future for themselves and their

children? ?40stcertainly not. Furthermore, the Committee wishes to make

known its feelings that while the United States of America is primarily

responsible for this situation, such burden must also be shared equally on

a moral level with the Trust Territory of the Pacific Islands Government,

if it is, in fact~ possible to separate the United states of ~erica

the Trust Territory Administration. As a consequence, the Committee

the opinion that not one penny of revenues collected by the Congress

from

is of

should

be spent for the care and welfare of these people and similarly not one

penny should be diverted from the U.S. Federal Grant funds for the purposes

of funding an obligation incurred by other agencies and instrumentalities

of the United States Government.

The Committee would also like to comment briefly on the nature and

intent of its recommendations. Through its studies and investigations the

Copmittee has discovered that exposure to radiation such as that experienced

by”the Rongelapese and Utirikese has long range implications. It is a sad

but true fact that nothing can be said

of the people except that they face an

not develop for thirty or forty years

with certainty about the condition

uncertain future. Some effects may

after exposure. As Dr. Darling

commented about the Japan studies, “This is really a 50 year ball game.”
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Other effects may not appear until a second or third generation. Thus

the Committee has made recommendations, the intent of which is to provide

for care and treatment for an indefinite period of time.

Secondly, the Committee is aware that of the many reports issued from

the Congress in the past, often their recommendations were not carried out

or they were ignored. There have been failures on the part of the executive

branch and the Congress in this respect. With this in mind, the Committee

has made recommendations which it feels are realistic and practical; that

should meet with no objections from any of the parties concerned, and which

can be implemented in a relatively short period of time to the benefit of

the people involved. The Committee is also recommending that its life be

extended officially until January, 1975 , so that it can monitor the action

taken on its recommendations to insure that all of them are ctiried out to

the most feasible extent possible. This extension will also allow the

Committee to study the subject area of compensation more thoroughly before

presenting its report on that subject to the Congress.

Finally, the Committee wishes to note that this Committee and this

reDort would not have been necessary had certain persons, both Americans.

and Micronesians, carried out their responsibilities.

the AEC and BNL guilty of allowing the people involved

ignorance for nearly twenty years. The Committee also

Marshallese in government service have participated in

The Committee finds

to remain in virtual

notes that many

these examinations

for nearly eighteen years and while they must have been aware of the

complaints of the people and their need for information, never took the

initiative to correct this

concern that the Marshall

——— —

situation. The Committee also expresses its

Islands District Legislature has apparently

169

— ..-— .



r’
,s

1,
.—
. .

II

. .

. .

.

1
--

--
-1

-.

-.

‘1
—.

-.

-.

1-.

-.

I-.
L!

I-.

never taken po$iti’le action rcq~rui]~(lt~i~ :Iattcrf])ic(li,q,Pssrntiallit a

:;ituationuni:uc to t;’le‘Iars!lallIsland:;Listrict. TF,is~;tafeplf,:lt,hov:~nver,S})OUIC

rIOt i)e COII?trUf!C! tO 1[’:)1’/ that (ii$itrlct ~.rO))~FJ~5 S,lOIUl(~ only ]!ehandled .dtt}l.~

district l(:vel. 75c Ccmm.ittee in onl~:too }Ia::y to carry out tj~t?rec:uirer.entsor

its ~a!~clte wnere local rcmcci,,1}.a.s-~all~;(ito r~~ctif.fa local rro~,lem. Tk.,~

co~mittee also ‘.”.’is}LQs to note its displeasure ‘..fithactions b~~certain non-}licronesians

at the Headquarters .Idministration level. S?ccifjicallyt t’r.e Co[lnittee notes t:lat

the expulsion of the Jananese survcv tean b,?the ‘1’r~stTerritory T,r.lministrationin

December of 1971 mav ‘.)aveultimately resultc(l in tj,edelay of the annual

survc;~scheduled three [,~ollthslater. ;:h.ilea t.arar~oidinter~retation of

the :’ossible pro}>aqanc!au~e c)ft::evisit 1):-certain Japanese in the group

h?a~’have been a consideration, tileex;ulsion riotonl’~was dn dffront to

the neo~-leof !~ongela:>and Utirik, but also a shameful and embarrassing

experience f~ ~re [IaruoEzaki, one of the forcw~ostJapanese surg&ns with

i;ll~eccablecredentials in the field of ra(!iation-induced effects OILtile

tilyroicl.l’heCommittee is alsc>dis~)leased to note certain actions dnd

allegations Inadcby ti~c‘l’rustTerritory Administration in connection with

tileaborted ‘Iarc}l,1372, sl]rvey. T}Leone Ja!lanese doctor ,’1:0cli[darrive il~

tirw to join tiletc~v i]~:Iarc}l(.:asan “unkno~:m.” 1:0one i~lJal~;in--

il)cludin[~such ~eo~)lc as bro Darling, Dr. ~<ur.latoriand Dr. ~;a~i--~.ad ever

heard of him. ‘This(ioctor i]ir\5elftold rlc:i,[ers;of tileConrlittee Lllath.e

l13Cilittle !)aci.(jroun(iin tilyroi(liln(iradiation .+ndtl]atn~:~rasriotpdrticularlj’

iritereste(iin tj!2e;co~~lcs’~roblcms. Father, ;lcwds iilt.err.stcdin ‘;lritinq

SOPCt;)in[]ZLbOUt t:l~CdSt?. ‘I’i If+ executive i)ranch.;)a:;c},drgedt!tatDr. Czaki

was r)ersuaaecib~,~an “c)utsi(ieinilucncc” flot tf-1 corn+: on tire .Iarc!L survey.

Tl~e Ccxu,nittee has questioneci this “outside influence” a:ld!]ch;isstated that

during his mcetinq with the tioctor, he trjed to encourage i)imto go on the trip
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and did not discouraqc hil~. ‘:’hcs(:~.fiir.tsnote[i,t?c Cornittee ‘“nuld also

like to commend tileexecutive }:ranc’:,includinc }!ighCommissioner Jo~.nston,

Deputv IliqhCommissioner ‘eter T. Coleman, !)r.(,illianPeck and [JV. :asao

Kumanqai for their excellent cuo~~eration, help and assistance to tb~,

Committee since its creation.

The Committee would like to c:a}<eone last pcint ljeforcproceeding

to the reconuncndations, w!~ich ~.asoftentimes clouded the iszuc:connected

with the people of ?onnelap aridLtiri}.. This ir the often heard complaint

or charqe by persons in the A<bi\ir,istrationor :’crson:;connected with t!]e

annual surveys that it is unfortur,ate th,ltImlitical issue~ are i?einc!

injected into \:b.atis a yurel;Jredicral and scj.entificm.cltter. The Committee

does not aqrec with t:li.zattitude. The Co]unittee would lik.cto remind tl)ose

who hold this attitude of the origins and connotations of Llleword” ’’political.”

The oriqinal Greek root ~.:ordand :;uffix, and t}lepresent rla’yconnotations of

t!lev:ord’’nolitic’’relateto the citizens of a governmental state and the.

enforcement of Ia.rsand rcqulation.s for t!)cir!>enefit. A political ,~ctior~

is any action whic}l takes place in the pu;>lic realm of the [>olis. Thus, .-

virtually any action is a :ol~tical action which affects or influences

otiler !.)eO[:le. 111 a more {Jenerdl s+!nse then, l)y:,ot]lstrict definition

and ijecausc OE other consir!crations, the annual surve’ysare political

actions. As it pertains to the $;eci.al (Joint Ccmmittee or the elected

representatives of t[]e?on~ela:)esc and IJtirikese, their actions Ilavehcen

ccm.nittea in the interest of their constituents with the intent of improving

their health and T.’elfarc. Certain actions of t!~eAdministration, in the

vast, however, appear to be norc defensive and retaliator’,~in nature and

more concerned with, the image of the Trust Territory Government than they
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are with the welfare

as with the issue of

of the wo”le involved. T!~eComnittce notes that,

Ronqelap, the Administration r.nnytimes in the past has

reacted defensively concerning certain issues raised, or to criticisms

a!30ut~xi~tinq ~~rohlems instead of sittinq (?ownwith those W!IO raised the

issues or made criticisms and tr;rinq to find out just what was wronq or

ho,]the situation could he corrected. Felati.veto this, the Committee is

pleased to note the excellent cooperation of the executive brancr,with

this committee of the Conqress w!lichhas ~’erhaps, in part, resulted from

a qreater understanding W the executive branch of the ~er~)lexing !~rohlems

and difficult issues involving? the people of F.ongela;)and Utirik. The

Cormnittee is happy to note this apparent chanqe and V.o:)esthat it presages

increasing cooperation between tileexecutive ant!legislative branches of the

Trust Territor’~ Government in tk,efuture, concernincj the subject matter of

this report, as ‘:wll as other conside~at.ions affectinq the interests and

‘:rell-heinqof tb.epeople of Piicronesia.

R’jCOf17i2’!l.)ATTO’.S

United F!dtions

~a,eCommittee recomnencl~ that the L’nited‘!ationsScientific Committee

on ~.adiation issue an annual rermrt of tl~efindinqs of surveys on the

IIars!lallese,.W.f’ricans,and Japanese ex~osed to the ?larch 1, 1954, fallout

fro[ltl’,e“Uravo” test and that ~cierltificmeetinqs on the subject be held,

as sqqested b,;Llr.Runatori.
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Atomic Enerqy Commission

1. The Committee believes that because of Fs;{choloqical implications,

new thyroid nodule findinqs, and the unprecedented case of leukemia, it

stronqlv recommends that the AEC recruit and fund a doctor like Dr. Knudsen--

on a one or two year contract basis to visit the Rongelapese and lJtirikese

durinq the time between the yearly examinations. The Committee has been

advised that findinq someone to do this is very difficult. The Conunittee

believes this is not a valid consideration. The former Surgeon General of

the United States informed the Corunittee that the U.S. Public }iealthService

has about 40,000 employees, 12,000 of ther.i[lprofessional occupations.

Also, the Committee does not believe that tt,cmatter of fundinq should

stand in the way of this proposal since the AEC’S annual hudqet exceeds by

.sevcral tines the annual budqet for the “l’rustTerritory of the T’acific Islands.

Arranqcments for such.a service on a continuing l)asiscan be made througkl

the Department of the Interior

As an alternate vro~osal,

and the Trust Territor;TGovernment.

should the almve nrorosal i>eim~)ossil)leto

fulflll--v;nic]]t}leCommittee aou[)ts--tilcCormittee then ~~-ouldfavor the

recommendation of two of it% consultants to :lavea bos;ital ship vi~it the

island reqularl~,, tile Cost of ‘::hici~ ‘.wxll(lalso l:el>or]lc~;ythe AFC.

2. It is also reconnt?ncic[l!>yt!)eCommittee t;,xtthe 1,.tomicFncr~\’

Col-mission l.rc)videfunds in addition to reqular [~rantFunds for any ne~’

i)os~,italfacilit!~on Xajuro and I:}kyefor t!le~;llrposcsof con~tructin:;

additional roo,~~and I-rovidiriqc(jui:~r.crit;~,articularlyrelevant tc tile

examinations of t!jel’c.rr,relanescand LJtiril.t~se.

T!leCommittee further rccorrnendu that the Atomic I“nerqyCorrr.icsion

increase its fundinq unticrcontractual ot,liqationr to Lroo}:i)aI’enNr3tiollLll

r

{_

?
i,

i .—

[

i

.

L

.

I

4

.

173



-,-

1’

Laboratory so that Dr. Conard may be able to reet some of the recommendations

made by this re~ort and/or carry out such additional ‘workor studies as he

may feel will be beneficial to

Brookhaven

In order to convey to the

the people involved.

~Jational Laboratory

people of Rongelap and Utirik the sense

that the BNL team is truly interested in not only the health of the people

but is also respectful of customs and of their counsel and advice in these

matters which directly affect them, it is recommended that:

1. Prior to the survey, through the District

Marshall Islands District, the BNL team should ask

people of the islands to make the examination.

Administrator of the

the permission of the

2. Permission by the magistrates and councils of the islands should be

asked in order to hold an island meeting for the purposes of explaining results

from the last visit and to answer questions.

3. During such a meeting, the BrJLteam should ask the people

would like to have an island party. Assuminq that the people want

if they

to have the

party, they should be encouraged to provide some local food (like fish and

breadfruit) . Conversely, it is recommended that in addition to such

food as hot doqs and beans, that the team provide pigs and chickens for

the

and

people to prepare for the party.

4. The Committee also strongly reconunends that Brookhaven give serious

careful consideration to the recommendations made by consultants Ezaki,

Kumatori, Cole, and Pochin and that it report to the Committee what action

it proposes to take concerning them.

5. The Conunittee recommends that during the forthcoming March, 1973,

survey, as an interim measure, the Brookhaven team give each person examined

17!J



a written statenent in Marshallese of their cjenera.1findings from 1972

and 1973. Upon the publication of the booklets for exposed, cililaren

of exposed and control persons, which hopefully will be ready by the

March, 1974, survey, ti~esewritten comments ifi?iarshallesewill be in-

cluded in the booklets.

The Trust Territory Governr([ent

1. The Committee reconunenas that the Trust Territory Government

construct, on municipal land after consultation with the people, a dis-

pensary and other dual purpose buildings such as classrooms, which ‘.Till

enable the medical survey team to house all of its equipment and person-

nel and in which to perform their examinations. The cost of such shall

be borne by the Atomic Lnergy Commission.

2. In connection with this rccominendatiorl,the Committee noted the

deteriorating condition of a former observation tower at the Radsafe site.

The Comnittee recorunends that Public Works personnel, after consultation

with the landowner, dismantle said tower before it collapses and injures

one of the inhabitants of the island.

3. In conjunctifin with the AEC antiurookhaven, it is recommended

that the Trust Territory Department of l{ealth Services formulate an educa-

tion program which will satisfactorily explain to the KoncJelapese dnd

Gtirikese the circumstances of their ex:>osure and illnesses. It ShOU~d

be thorough and should be conducteu for as long as it takes to satisfy

the curiosity of the people involved, so that the sane questions are

not asked of the FUILteam every year. It should also include tb.efact

which the Committee has been made aware of by Dr. Darlinq, various Jananese

experts, antitestimony in the U.S. Congressional he=iws~ that such
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examinations may qo on for 25 years or more.

4. As provided for by law (introduced 5y the Committee during the First

Reqular Session of the Fifth Congress) the Trust Territory will provide free

trarisportation, housing and per diem to those Rongelap and Utirik survivors,

their descendants, and those who aqree to act as mertbersof a control group if

they wish to qo to Majuro for a healtilexamination. The Trust Territory, under

this law, will also be responsi}~le for keeping track of all survivors

descendants, and control persons and arrange to see that they are all

nlaces available to the BNL team during its visits.

5. It is recommended, in conjunction with BNL and the AEC, that

and

in

health

aides on Rongela~> and Utirik should be given additional training in record

keeping and certain methods of examination (palpation of the thyroid, for

example) . They should also be required to send in a monthly report by radio

to Majuro and written monthly reports (vital statistics) on every field trip

v~ssel.

b. It is also

encourage self-help

reconutended

proqrams in

that the Division of Community Development

the areas of agriculture, fisheries, and

and Utirik.handicraft production on the islands of Ronqelap

Congress of Micronesia

1. It is recommended that the Congress of Micronesia pass tl-.elaw

introduced by the Committee which will provide for free transportation, housing~
- ,—-1
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and per diem for exposed, descendants of exposed, and control nersons.

also recommends that the Conqress,

in conjunction with the Department-

through its Special

of Iiealth Services,

2. The Committee

Joint Committee shall,

cause to be }Jrinted survivors and control persons booklets in Marshallese and

English with the nane, case nu~er, name of island, etc. , as described In
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the public law. To this end, the Committee offers to the Department of Health

Services the assistance of its staff mxnbers.

3. It is recommended that the Congress, through its S~>ecialJoint

Committee, cause to be printed a summary of this reFort and its recommendations

in the ?Iarshallese language antithat such report be ~istributed to the people

of Ronqelap and Utirik.

4. The Committee recommends that due to the unique nature of the effects

of radiation and the special situation of the affected Marshallese,

of the Special Joint Committee accompany the annual examinations to

that its recommendations are carried out and that at the same tine,

that members

assure

it

encourage further involvement of the l~itijela (Marshall Islands District

Legislature) by sendinq two members to accompany those from the Joint Committee.

5. The Committee recommends that its mandate be enlarqed in scope and

that its life he extended to January, 1975.

The People of Rongelap and Utirik

1. To the people of

recommends that they form

Ronqelap and Utirik, the Special Joint Committee

Fallout Survivors Councils, composed of members of

the reqular island municipal council, FIUS senior exposed persons. This is a

common ~ractice in Japan, and the Committee feels that through groups like these~

the people involved might I>etter be able to express their concerns or agitate

for correction of what they consider to be problems.
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?irst of all, the

ACKl!OilLEDGE:lENTS

Committee would like to qive its thanks and

appreciation to the ~agistrates, municipal councils, and the people

of ~onqelaF and [ltirik for their cooperation and assistance to the

Committee. It is for these peo~le that the Committee has traveled

and studied a-d it is hoped tl~atthis report and

will hel~ rectifv some of their problems so that

future, certain in the knowledge that the Feople

its recommendations

they may face the

and the government

of ~~icronesia are concerned abut then and are mindful of their

special circumstances.

The Committee is also qrateful to the followinq persons or aqencies

for their assistance to the Committee during its work. They are listed

below in alphabetical order, according to country or jurisd-iction.

ENGLAND

The Committee wishes to extend its deep appreciation to E. Eric

Pochin, M.D., CBE, FRCP, Director of the British Medical Research

Council’s Department of Clinical Research at the University College

Hospital Medical School, London, England. Also the Committee is

grateful to the World Health Organization for recommending ~r. Pochin

to the Committee.

JAPAN

=

We are also indebted to Ambassador Ingersoll, and Mr. David

Second Secretary, Political Section of the United States E3nbassy

Tokyo; and in the government of Japan to Mr. Mamoru Tsunashir.a,

Brown,

in

178



Director of the International Affairs I)ivision of the Ministry of

}{ealth and [’:elfare~Dr. Tomol:azu ~ato, head of t~~ePlanninq ‘Qction

of the l.ureallof Public I{ealth,~~r.~apuro ~shika~)a, le<!alcounsel,

Mr. Watanabe, interpreter, and Mr. Tosikaya Takeuchi# assistant

Chief of

Division

The

the Seamen’s Insurance Section of the Burea\lwitliin the

of the Ministry,

Conunittce would also like to note its special thanks to

TX. Toshi;ruki Kumatori, v,hoheads the Clinical Research Division of

the Ja?anese ?:ational Institute for Radiological Sciences for his

acting as a consultant to the Committee, and is thus also grateful

to Dr. Keisuke Misono, Director of the Institute for allowing

DrO Kwatorl to participate in the Committeets work. The Committee

is especially appreciative of havinq the ~FportunitY to meet and

talk with Mr. >~atashiqi os~lla former crewmember of the Lucky Dragon.

The Committee wishes to also note its appreciation to F4r.~<arren

Elsner, :~r.John Krimsky, Mr. David Jones, and ~rs. Toshiko Saito

of Par,American World Airways for their invaluable assistance to the

Committee during its stay in Japan.

[Iiroshirna

The Committee would like to extend its sincere appreciation to

the [Jonorable Istuo ~Jagano, Governor of Hiroshima Prefecture, and

the Honorable Setsuo Yamada, Mayor of I{iroshima City and to his

Foreiqn Affairs Chief, Mr. Kaoru Oqura.

A note of appreciation is also due to the staff of the Atomic
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Bomb Casualty Commission in Hiroshima includinq Dr. George R. Darling,
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former Director, ant?the present Director Dr. LeRoy Allen~ Dr. ~aki,

Associate Director, and to doctors Kate, steer~ BelskY~ and ~{ada”

Also in }!iroshima the Committee wishes to thank Dr. Fumio

Snigeto, Director of the Hiroshima Atomic Eomb Hospital, Dr. ‘futaka

‘Iizuno, Countermeasure Section Chief at the Hiroshima Survivors Wel-

fare Center, Mr. [~iroshi Suzuki, Vice Director of the Hiroshina

A-bomb P.id Home, ~~r.~azuharu Iiamasaki, Director of the Hiroshima

Peace Memorial 14useum, and Dr. Tomin Harada, Director of the tiarada

Hospital.

Our special thanks is also herehy recorded for Dr. Raruo Ezaki,

now Professor in the Second Surqery Department of the Hiroshima

[University School of Medicine, for his participation as a consultant

to the Corrnittee. tieare especially grateful to Dr. Ezaki’s former

supervisor, Dr. Vaomasa Okamoto, Director of the Research Institute

for ?Wclear Xedicine and IIioloqy of Hiroshima for allowinq-Dr. Ezaki

to take leave from the Institute to work with the Committee.

Naqasaki

The Committee would like to extend its uratitude to the tionor-

able Yoshitake t4urotani, !,layorof h’agasak.iCit:~and to his Deputy

!.layerSoichi Urabe for his kindness to the Committee, and for the

assistance in arranging the Committee’s schedule. he are also

grateful to Dr. Sadahisa Kx,vanoto of the Depar+=~.entof ~ledicinel

Atomic Eomb Casualty Commission, Dr. Yoshimasa !Tatsuzaka, Assistant

Director of the !lagasaki Survivors Welfare Center, to the clircctors

of the Plagasaki A-bomb Hospital, the old Aqe A-lIorbSurvivors l{ome,
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the ~~agasakiA-homh t!useum, and

the Atomic Disease Institute of

Medici.neo

to Dr. Shunzo Okajinta, Director of

the Nagasaki University School of

UNITED STATES OF AMERICA

The Committee acknowledges with appreciation tileefforts of the

Department of State, and the assistance of Deputy Assistant Secretary

for Territorial Affairs, !’lr.Stanley S. Carpenter, and t!~eDepartment

of the Interior for assistance rendered to the Committee in coordi-

nating the participation of the doctors from .Tapanand England with

the Brookhaven survey team.

Deserving special thanks is Jesse L. Steinfeld, M.D., former

Surgeon General of the United States Public llealthService for his

offers of assistance to the Cocunittee. S!>ecial thanks are also due

to Dr. William S. Cole, Associate EIirector of the Bureau of Radiolo-

gical Health who was assic?ned to work ~.~iththe Committee as consultant

bv Dr. Steinfeld. The Committee is also indebted to Dr. Cole and the

[1.s.Public [iealthService for its assistance in having certain

materials of the Comnittee translated from Japanese into English,

and for the pamphlets and publications made available to the Cmnmit-

tee throuqh the kindness of Pr. Cole.

The Committee would like here to acknowledge its disappointment

with two agencies of the United states Government; namely the Depart-

ment of Defense and the Atomic !%erqy Commission for their apparent

lack of cooperation and interest in the Committee’s work. While it—.——- - ...-.-—.-

should be stated that the AEC has been cooperative to some extent
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concerning certain aspects of compensation c~ncerning the people

of Utirik, it, along with the Deparment of Defense have unaccountable
——

c
failed to respond to a request for certain information and materials
_ ..—.—— ———

in a letter dated April 5, 1972, which was routed through the Office
.——— -

of the Righ Commissioner. ~7hether this lack of response is due to

bureaucratic lethargy or reluctance on the part of the agencies named

is not known. In either case, the Committee wishes to note for the

record its extreme displeasure at this apparent lack of assistance

and expresses its hopes that this situation will be rectified in the

future.

The Committee would like to extend its appreciation to Dr. Cronkite

and Dr. Robert A. Conard of the Brookhaven National Laboratory of Long

Island, New York for their assistance and cooperativeness. We are

especially grateful for Dr. Conard’s efforts to respond to the Con’I-

mittee’s manY requests for information and for his hospitality d~ing

the September survey. Also due a note of appreciation are the medical

and support staff of the Brookhaven team including: doctors Lowery,

Larsen, Sutow, and Knudsen, and Brookhaven staff members William Scott,

Douglas Clareus, and Mike Maker.

THE U.S. TERRITORY OF

The Committee is also indebted to Dr.

President for Research and Development of

for his advice and comments, and also for

GUAM

William Vitarelli., Vice

the University of Guam,
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CONGRESS OF MICRONESIA

SAIPAN, MA RlANA ISLANDS, 9695o

SPECIAL JOINT COMMITTEE
CONCERNING RONGEIJIP &
UTI RIK ATOLLS

(Public bW 4C-33)

Senator OlymPlo T. Borla, Chairman
Representative Timothy Olkerill
Repreaentatlve Hans Wiliander

September 21, 1972

Memorandum of Understanding

To : MedicalConsultantto SpecialJointConwaitteeConcerning
Rongelapand UtirikAtolls,Congressof Micronesia

From : Vice Chairman, Special Joint Committee

Subject: Submissionof Report

As per the Special Joint Committee’s Interim Report of”May 16, 1972,
the Committeewould like to requestthatyou submita reportto it
discussingthe followingareasof concern:

10 Methodof examinationof peopleof RongelapandUtirikused
by membersof BrookhavenNationalLaboratorymedicalteamincluding:

a. you (sic)indicationas to whetheryou feelexamination
on a once-a-yearbasisis justifiablein an islandsituation;and

b. whether you feel the present examinationmethods are
adequate to protect the health of those examined, including
whether you feel certaintestsshouldbe added,or if certaintests
beingnow conductedare not necessary;and

c. your discussionon the doctor-patientrelationship
be(weenthe teamand the peoplebeing examined and also any obser-
vableproblemsin communicationevidentto

d. any othercommentyou care to make

2. Relativeto the area of treatment,the
you:

yOU; and

in thisarea.

Committeerequeststhat

a. commentbased upon your obsenations of this particular
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Memo -2-

sumey, whetheryou feel that presenttreatment(surgery,
medicine,etc.) is adequate,couldbe improved,or is
inadequateand your reasonsfor such opinion;and

b. from your knowledge,experienceand reviewof pertinent
literature,discussthe adequacyor inadequacyof pastmedical
treatment.

Additionally,the Committeewould like to requestcommentson:

1. The advisabilityof returningthe Rongelapeseand Utirikese
to theirislandsbeforetestingin that area had ceasedand their
consequentexposureto higher-than-normallevelsof residualbackground
radiation;and

2. Any other comments or suggestions relating to professional
medical aspects of the team’s work, either of a general or specific
nature, or any information comparing the medical examination and
treatment of these groups with those you may be familiar with; and

3. Your professional opinion based on Brookhaven-AEC reportsas
to the validityof the originalamountsof radiationexposure,and
residualamountsbothwhole-bodyand internal.

The Committee asks that you prepare your report separately, upon
return to your present place of work and that it be written without
soliciting the opinions of the other consultants to the Committee or
doctors connected with the AEC or Brookhaven other than for informational
purposes and that thisreportbe submittedto the Committeeno later
than50 days afteryour departurefrom the MarshallIslandsDistrict.

It is agreedthat all reports,informationand correspondencebetween
the SpecialJoint Committeeaudits consultantswill be treated
confidentiallyas in a normalmedico-legal,doctor-clientrelationship:
provided,however,that the SpecialJoint Committeemay, upon its
discretion,make public,any and all informationreceivedfrom said
consultantswithoutnamingthemunlessthey so agreeand thatsuch
publicationwill releasethe consultantfrom any restrictionon using
said informationfor his personaluse as he sees fit. It is furthermore,
providedthat thoseconsultantswho are requiredby theirsupervisors
or superiorsto do so will make availablecopiesof theirreportswith
the understandingthat the informationcontainedthereinis confidential
in nature. The reports,when completed, shouldbe sent to Chairman
OlympioT. Borja,c/o Congressof Micronesia,Saipan,MarianaIsl~ds*
96950. Any expensesconnectedwith thework of the consultantswill be
reimbursed or defrayedby fundsof the SpecialJointCommitteeConcerning
Rongelapand UtirikAtollsor by the TrustTerritoryGovernment.

194

—

—

—

>.””



Memo -3-

Concurrenceby consultantsto
SpecialJointCommittee:

/s/
HansUiliander,Vice Chairman
SpecialJointCommitteeConcerning
Rongelapand UtirikAtolls /s/

Congressof Micronesia Dr.WilliauIS. Cole

/s/
Dr. HaruoEzski

/s/
Dr. ToshiyukiKumatori

/s/
Dr. E. E. poti
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Senator Olympio T. J30rja
Chairman, Special Joint Committee
Concerning Rongelap and Utirik Atolls
Congress of Micronesia
Saipan, Mariana Islands 969S0

Dear Senator Borja:

It is my pleasure to submit my report (Attachment No. 1]
as a Consultant to your Committee in accordance with the
Memorand~ of Understanding of September 21, 1972,
(Attachment No. 2).

I have combined portions of my response to the multiple
questions in an attempt to more concisely state my

observations on the methods of examination of the exposed
persons of Rongelap and Utirik, as well as on the dellvery
of health care to the entire population of those atolls.
The latter observation is made in response to the verbal.
request of Mr. Hans Wiliander, Vice Chairman of the Special
Joint Committee.

I trust my report will be of assistance to your Committee
in its continuing deliberations concerning Rongelap and
Utirik Atolls.

As requested by you, I have attached a resume of my

professional background.

With best personal regards, I remain

t

Si cere

P

“lliam
sociate Director

ureau of Radiological Health

c

..

3 Enclosures
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REPORT OF WILLIAM S . COLE, M.D. , MEDICAL CONSULTA-NTTO
THE SPECIAL JOINT COMMITTEE CONCERNING RONGELAP AND UTIRIK
ATOLLS, CONGRESS OF MICRONESIA, FROM THE U.S. PUBLIC HEALTH
SERVICE, BUREAU OF RADIOLOGICAL HEALTH, FOOD AND DRUG
A.DMINISTIUITION, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

In accordance with the Memorandum of Understanding, dated
September 21, 1972, I submit this report. The observations
and opinions expressed are the result of my visits to Ebeye
Island, Rongelap Atoll, Utirik Atoll, and Majuro Island,
Marshall Islands, Trust Territory of the Pacific Islands,
from September 5, 1972, to September 23, 1972, with the
Brookhaven National Laboratory Medical Team. During this
interval the following Marshallese were examined:

Exposed persons - Rongelapese 32
- Utirikese 76

Unexposed Rongelapese Control Group 16

Children of exposed Rongelapese 30

Children of unexposed Rongelapese 10

In addition, approximately 100 men, women, and children
were examined and treated for diseases not related to
radiation exposure. For example, more than 60 pairs of
charity-donated eyeglasses were dispensed to the people
of Rongelap and Utirik.

The visit of the Medical Team coincided with a serious
outbreak of upper respiratory diseases and an acute gastro-
enteritis infection on both Rongelap and Utirik. In
addition, a localized epidemic of influenza occurred among
those people and the personnel of the Medical Team, resulting
in a quarantine of the involved islands. This proved to be
an additional handicap in the conduct of the examinations by
the Medical Team when it arrived at the Majuro Memorial
Hospital, Majuro Atoll.

.

.
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1. METHOD OF EXAMINATION OF THE PEOPLE OF RON(33LAP AND

MEDICAL TEAM

The annual examination of the exposed people of Rongelap
and Utirik Atolls is considered adequate for the detection
of radiation-induced diseases, the result of fallout
exposure in March 1954. This method of examination has
detected serious thyroid abnormalities in 21 Marshallese
in the past and resulted in the discovery of two additional
cases at this most recent examination. The first case of
acute myelogenous leukemia was discovered at this examination
and the patient taken to the Hospital of the Medical Research
Center at Brookhaven National Laboratory, Upton, New York,
and subsequently transferred to the National Institutes of
Health, Department of Health, Education, and Welfare, for
observation and treatment.

Examinations performed by the Brookhaven National Laboratory
Medical Team are considered technically adequate for its
purpose. The history and physical examinations are performed
under difficult circumstances on the islands with the lack of
any facilities on Utirik compounding the problem. The perma-
nent facilities available in the trailers on Rongelap are
much more adequate for the examinations. The blood and urine
tests performed by the American and Marshallese technicians
are adequate and accurate. Additional examinations not
related to radiation-induced disease could be added as clini-
cally indicated. In regard to the treatment of radiation-
induced disease and, in particular, the thyroid abnormalities
occurring in exposed persons who were under the age of 10 at
exposure, all available records indicate the treatment to
have been excellent. The surgical care rendered to these
individuals in Guam, Hawaii, and the United States is
comparable to the best afforded in this country.

An annual medical examination with diagnosis and treatment
of diseases endemic to the Marshall Islands not related to
radiation is inadequate to protect the health of the people.
Much more medical training of the Trust Territory Health
Aides with standardization of the facility, surgical supplies,
and medications is necessary before much improvement is to be
expected. Frequent visits by Medical Officers of the District
Headquarters are imperative.
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There is difficulty in communication with the people on
the purpose of the annual examination for the detection
of radiation-induced disease. The facilities available
on both Rongelap and Utirik do not afford the opportunity
for a good physician-patient relationship and, until this
situation is improved, misunderstanding and mistrust by
the people will continue. This was more evident when I
visited the Marshall Islands with members of the Special
Joint Committee in July 1972. The language barrier
increases the difficulty for both patient and examining
physician as the physical examination is conducted.

2. OBSERVATIONS RELATIVE TO THE TREATMENT OF PAST AND

In regard to the diagnosis and treatment of disease
endemic to the Marshall Islands visited and not related
to radiation, the methods for delivery of good health care
are totally inadequate. The difficulty in transporting
heavy diagnostic medical equipment ashore at Rongelap and
Utirik precludes examination using, for example, modern
x-ray machines. In view of this, consideration should be
given to the procurement of a “hospital” ship with such
equipment permanently installed. This method would also
allow additional clinical examinations to be performed as
well as treatment of surgical problems. Such a facility
would afford visiting medical personnel clean living
accommodationsnot now available. This method of delivery
of good health care has been adopted and proven highly
successful in other developing countries.

The medical record system observed is totally unsatisfactory. -
A medical record should be established for all persons, both
exposed and non-exposed. That information pertinent to the
exposed population should be part of such a record and
available for the visiting Medical Officers of the Trust
Territory. An upgraded record of immunizations should be
maintained to prevent outbreaks of diseases which could
be prevented by early childhood immunizations. The tragic
poliomyelitis epidemic of 1963-64 is an example of the
necessity of such a program.

,1
-)

Consideration should be given to the preparation of a

1 document in Marshallese on the purpose of the annual
examination by the Brookhaven National Laboratory Medical

●
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Team for distribution to the people prior to the visit of
the physicians. I am not aware that such written informa-
tion is presently available. Such a document may alleviate
misunderstandings now in existence.

The dispensaries on Rongelap and Utirik should be upgraded
with standardization of surgical supplies and medications.
The hospital on Ebeye is inadequate to deliver good health
care to the 5,000 residents of that island. The construc-
tion of the new hospital should be expedited as rapidly as
possible. Additional medical training of the Health Aides
on Rongelap and Utirik is a necessity. In my opinion,
without it, even the scheduled visits by the Medical Officers
from the District Headquarters will not prevent possible
serious or fatal illnesses in the outer islands.

3. OPINION ON THE REPORTED ACUTE AND LATE WIDIATION EFFECTS

The Bravo thermonuclear device of the Operation Castle test
series was detonated on a coral reef on Bikini Atoll on
March 1, 1954. This produced a yield of 15 megatons TNT
equivalent and contaminated an area approximately 330 miles
by 60 miles with radioactive debris. This large area
included Rongelap and Utirik Atolls. The reported exposures
to the people on those islands released by the U.S. Atomic
Energy Commission in July 1956 were as follows:

Rongelap 175 rads whole body gamma

Ailingnae 69 rads “ tl 11

Rongerik

Utirik

78 rads “

14 rads “

tt 1! (USAF Personnel]

II II

The people of Rongelap received a skin exposure to such a
degree to produce burns and partial epilation of the scalp,
the result of a significant beta dose. The external beta
dose was the result of direct skin contamination by fallout
material. The presence of clothing and partial shielding
by trees or houses resulted in spotty skin contamination.
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In addition to the whole body gamma exposure and beta burns
of the skin, a significant amount of radionuclides was
absorbed by ingestion and inhalation. The dose calculations
were begun at Kwajalein about two weeks after the detonation
by determination of radioactivity within pooled urine samples.
Such samples were returned to the United States for radio-
chemical analysis. Such analyses were continued and, at six
months following the exposure, only minute amounts of radio-
activity were detectable in the urine. Radioactive iodine
was the most hazardous of the absorbed isotopes and, by
extrapolation, a dose of 160 rads to the thyroid gland of
the exposed adult and a range of 700-1400 rads to the exposed
child’s thyroid gland was received. In additjon, both groups
received 175 rads from external gamma irradiation.

Articles on this subject, published by the U.S. Atomic Energy
Commission, the Brookhaven National Laboratory, the Department
of Defense, and testimony before the Special Subcommittee on
Radiation of the Joint Committee on Atomic Energy, Congress of
the United States, were carefully reviewed with particular
attention to methods used in dose calculations. Granted that
much of the data were determined by post-detonation calculations
and extrapolations, one must conclude that the published figures
are reasonably accurate. It may be possible to reevaluate the
data but this would be a formidable procedure.

By the Spring of 1957, ten surveys of Rongelap Atoll had been
made by the Applied Fisheries Laboratory of the University of
Washington and U.S. Naval Radiological Defense Laboratory.
A decision was made to allow the people to return to their
island on June 29, 1957, with the belief that permanent
residence would not be detrimental to their health. The last
nuclear device of the Operation Hardtack Tests was detonated
on Eniwetok on July 26, 1958. Published data indicates that
only a small and insignificant increase in background levels
occurred on Rongelap as a result of this test.

In early 1958, a joint field trip was made by the Laboratory
of Radiation Biology of the University of Washington and the
Brookhaven National Laboratory Medical Team. Subsequently,
three additional radiation surveys were conducted by the
Laboratory of Radiation Biology prior to 1960. The maximum
gamma dose level in September of 1959 was recorded as 0.04
mrads per hour, or approximately 350 mrads per year, well
within the accepted maximum permissible dose of 500 mrads
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per year to an individual. It was recommended to the people
that land and coconut crabs not be consumed because of their
selective absorption of strontium-90 and cesium-137.

It is accepted that the radioisotopes of iodine 1-131, 1-132,
1-133, and 1-135 contributed to the total dose to the thyroid
gland, resulting in the development of nodules in the thyroid
gland in 19 of 82 exposed people on Rongelap, with the pre-
ponderance in individuals who were less than 10 years of age
at the time of exposure. The first thyroid abnormality was
discovered nine years after exposure. Subsequent surgical
exploration was carried out in Guam, Hawaii, and the United
States on 18 of the victims, revealing three to have cancer
of the thyroid gland. In addition, two boys were found to
have developed total atrophy of the gland resulting in hypo-
thyroidism. In an effort to prevent the development of
thyroid nodules, the exposed people were administered thyroxine
on a continuing basis. In my opinion, the surgical and medical
treatment of the thyroid abnormalities afforded was comparable
to the best available in the United States.

The long term or delayed effects of radiation are in the main
the result of the radioactive isotopes strontium-90 and
cesium-137. These two isotopes were plentiful in the fission
products and have relatively long half-lives. Body burdens
for cesium-137 and strontium-90 by radiochemical assay of the
exposed Rongelapese in 1969 indicated no increase since similar
evaluations in 1965. In addition, there was no significant
difference in the body burdens of the exposed and unexposed
persons living on Rongelap, indicating an equilibrium had been
reached. It is difficult if not impossible to predict the
ultimate result of this increased body burden of potentially
carcinogenic substances. It is generally considered that the
biological hazard from cesium-137 is not as great as strontium-
90, a beta emitter that is selectively deposited in bone.
There are animal experiments which indicate that strontium-90
in sufficient quantities may produce bone cancer and possibly
leukemia. Pathological effects of cesium-137 in the muscle
mass of the body are not definitely known at the present
time.

At this examination, a nodular thyroid gland was detected
in a Rongelapese girl who was 12 years of age at exposure
and the first nodular thyroid in a woman exposed on Ailingnae
when she was less than 10 years of age. Unfortunately, the
first case of acute myelogerlous leukemia among the exposed
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Rongelapese was discovered at this examination. This case
of leukemia occurred well beyond the peak incidence expected
as the result of radiation exposure but radiation cannot be
dismissed as the causative agent. In my opinion, the dis-
covery of this disease in an exposed person on Rongelap is
an extremely disturbing event at this late date following
the acute radiation exposure. One of the most difficult
problems at the moment is determining the effect of continued
low dose irradiation of a given population. It is prudent
to assume that there is no level below which some damage may
be produced. Although I am not able to conclude with cer-
tainty that this case of leukemia resulted from radiation,
it would appear that this is the case. Certainly it demands
the continued annual examination of all exposed Marshallese
for the forseeable future. ml/-

~pk
“ William S. Cole, M.D.

Submitted: October 18, 1972
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CURRICLILUN VITAE

WILLIAM S. COLE, M.D.

BIRTHI)ATE:

October 18, 1912, Norfolk, Virginia

MEDICAL EDUCATION:

University of Virginia Medical School - Doctor of Medicine, 1937

INTERNSHIP AND RESIDENCIES:

Virginia ~fasonHospital, Seattle, Washington, 1937-1938
Resident on Internal Medicine, The Mason clinic, Seattle, Washington)

1938-1939
Fellowship in Radiology, Mayo Clinic, Rochester, Minnesota)

1947-1948-1949

CIVILIAN PRACTICE OF MEDICINE:

General Practice: Taylor-Richardson Clinic, Ellensburg, ‘Washington,
1090-10/.9.

Chief of Radiolo~y, Washington Clinic, Washington, D.C., 1954-1968
Assistant Professor of Radiology, Johns Hopkins University,

Baltimore, Maryland, 1968-1973
Staff Radiologist, Johns Hopkins Hospital, Baltimore, Maryland, 1969-1973

MILITARY SERVICE:

U.S. Navy Medical Corps, 1942-1954I
Rank: Commander, MC-USN (ret.), 1954

Last duty station: Chief of Radiolo8y, U.S. Naval Hospital>

Bethesda, Maryland, 1953-1954

Retired from the U.S. Navy as a result of injuries received in

combat in the South Pacific Theater.

SCHOLARSHIPS AND llOXOWfRY M)2DIC/\L SOCIETIES:

1, E. I. DuPont Scholarship, 1932-1933-1934, University of Virginia
Richard Henry Whitehead Scholarship, 1935-1936-1937, University of

Virginia Medical School
Alpha Omega Alpha llonor Ne.dical Society, 1937
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ALUMNIASSOCIATIONS AND SOCIAL CLUBS:

Mayo Foundation Alumni Association
University of Virginia Medical Alumni Association
President, Manor Country Club Community Association, 1966
Board of Governors, Manor Country Club, 1967-1968
Executive Committee, Manor Country Club Board of Governors, 1968
Advisory Committee, Manor Country Club Board of Governors, 1969-1972

SEMINARS AND LECTURES:

Radiology Representative, Tumor Board Seminars, U.S.
Medical Center, Bethesda, Maryland, 1950-19S4

American Cancer Society Speakers Bureau, Washington,
1964-1965-1966

PROFESSIONAL AND SCIENTIFIC SOCIETJES:

American Medical Association - 1941-1972
American College of Radiology - 1949-1972

Executive Committee of the Council ACR, 1968

NationalNaval

D.C. Chapter,

Councilor from the Washington Chapter of ACR, 1965-1968
Committee on Radiological Units. Standards and Pro-tection. 1970-1972
Councilor from U.S. Public Health Service - 1970~1972
Member, Task Force on Pneumoconiosis of ACR - 1970-1972
Member, American College of Radiology Residents Workshop,

Washington, D.C. - 1965
Chairman, American College of Radiology Residents Workshop,

Johns Hopkins Hospital, 1970
Fellow, }.CR, 1969

Diplomate of the American Board of Radiology, 1949
District of Columbia Medical Society

Chairman, Committee on Licensure, 1967-1968
Vice-Chairman, Committee on Credentials, 1967-1968
Chairman, Annual Scientific Assembly, 1966
Chairman, Committee on Hospital Utilization, 1966

New York Academy of Sciences, 1968
Eastern Radiological Society, 1968-1972
Louis MacKall Medical Society, Washington, D.C., President, 1967-1968
Advisory Committee Chairman, Mid-Eastern Conference of X-ray Technicians,

1967-1968
Honorary Member, District of Columbia Society of Radiological

Technicians, 1968

Radiological Society of North America - 1949-1972
Committee on Audio-visual Aids, 1970

American Roentgen Ray Society - 1971
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PRESENT POSITIONi

AssociateDirector
Bureauof RadiologicalHealth,USPHS

ExecutiveSecretary,MedicalRadiationAdvisoryCommittee
Bureauof RadiologicalHealth,USPHS

ARTICLES,BOOKS, REPORTS:

“Macrocytic Anemia in Association with Esophagitis”; William S. Cole, M.D.;
Clinics of the Virginia Mason Hospital; 16:2:1937.

‘lTabesDorsalisSimulatingDiseaseof tileGastro-IntestinalTractt’;
WilliamS. Cole,M.D.; Clinicsof the VirginiaMason Hospital;

16:3:1937.

“The Plasma Proteins
J. C. Hortenstine,
1938.

Following Partial Hepatectorny”; Alfred Chanutin,
an~ William S. Cole - J. Biol. Chem., p. 123-247~

“Massive Hemorrhage from Peptic Ulcer”; John M. Blackford, M.D., and
William S.Cole, M.D.; &n. J. Dig. Dis.; 6:637:1939.

“Peptic Ulcer: A Review of 1,033 Cases”; John M. Blackford, M.D.,

M. F. Dwyer, M.D., Robert H. Williams, M.D., and William S. Cole, M.D.;

Radiology; 36:217:1941.

“A Manual of Radiation Therapy”; William S. Cole, M.D.; Mayo Clinic
Press, Rochester, Minnesota, 1949.

“Carcinoma of the Larynx Occurring in a Patient Receiving Therapeutic
Doses of 1-131”; E. R. King, M.D., William S. Cole, M.D., Alec
llorwitz, M.D., Calvin T. Klopp, M.D.; Archives of Otolaryngology;

59:333; March 1954.

“Opportunities and Problems in the Clinic Practice of Radiology”;
American College of Radiology Workshop, Washington, D.C.., Nov. 13, 1965.

“Aggressive Approach to Metastatic Testicular Teratocarcinorna”;
Theodore H. Wilson, Capt. MC-USN; David P. Osborne, Capt: MC-USN,
William S. Cole, M.D.; The Journal of Urology, Vol. 96, August 1966.

“The Judicious Use of Ra~iation in the Healing Arts”; William S. Cole, M.D.;
(Presentation at APHA, November 1968). American Journal of Public Health,
\7Q~. ~g, N~* 7, July “l.gfig,
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HIROSHINIA UNIVERSITY SCHOOL OF MEDICINE

Kasumi-cho HiroshimaJapan

October 18, 1972

Senator Olympio T. Borja
&airman
Special Joint Committee

Concerning Rongelap and Utrik Atolls
Congress of Micronesia
Saipan, Mariana Islands 96950

Dear Senator Borja:

Thank you very much for the kindness extended to me during
my recent visit to Micronesia. 1 greatly appreciated all your

assistance.

Enclosed is a copy of my report of my visit to Rongelap and
Utrik. As for the report on the two new cases of thyroid nodules,
I will sulnnitmy report as soon as I hear from Doctor Conard on
the details of these cases.

If you and the committeehave any questions,pleasedo not
hesitateand let me know.

Thank you again.

Sincerely,

Haruo Ez%ki$ M.D.
Professor
Departmentof Surgery

Enclosure:
Report on Visit to Rongelap and CltirikAtolls
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HORT ON vISIT TO RONGELAP AND UTIRIK AT13LLS

At the request of the Special Joint Committee Concerning Rongelap and
Utirik Atolls, Congress of Micronesia, I participated as an observer of the
Brookhaven National Laboratory - AEC Medical Survey Team and made observations
at Ebeye Island (8 September), Rongelap Island (11-13 September) and Utirik
Island (16 and 18 September). In the following, I wish to report my findings
in sequence by item of the questions put to me by the Committee.

As I stated at the meeting with the congressmen held on board the
Militobi on the morning of 10 September, I would like to limit my opinions
mainly to thyroid diseases which is my specialty, and not attempt to answer
items outside of my specialty. Further, as I do not have the results on the
specimens obtained during the survey, it is requested that it be understood
I shall present my opinions on the basis of past medical literature and my
current observations on these islands.

1. a. Detailed physical examination as is being held on an annual
basis is appropriate. However, on such remote islands with limited hygiene
facilities, it is desirable to conduct in addition 3 to 4 physical examina-
tions per year for health consultation. At the same time, it is necessary
to strengthen the health and hygienic facilities for the local residents,
independent of the H-bomb casualty survey.

b. l%e contents of the past surveys have been modified slightly
in accordance with special requirements. The present policy is considered
satisfactory, except for one grave defect. This is that almost no autopsies
are performed. Autopsy is one of the most effective methods to detect
the effects of the H-bomb. Though there may be technical difficulties
involved in performing such in this remote district and difficulties in
securing the consent of the local people, it is hoped that the medical
survey team and the Government of Micronesia can cooperate in overcoming
these difficulties. If it is not possible to perform autopsy on the whole
body, I strongly recommend study be made of the thyroid glands at least,
where disturbances are most obviously present.

c. The examinees willingly underwent physical examinations and
their attitude was friendly. It was observed that members of the medical
survey team were making efforts to explain the results of examination in
full detail so that they might be easily understood. However, when the
opinions of those examined were sought later, I received the impression
that some of them did not seem to have a complete comprehension of the
results. This is considered not due to inadequate efforts on the part of
the medical survey team, but due to the problem of language and lack of
knowledge by the examinees. It is necessary to devise a mechanism whereby
the results of examinations can be fully utilized for the health preserva-
tion of the examinees.

d. From the above point of view, the following countermeasure can
be considered. A mechanism whereby a medical record containing the contents

I

208

I



— ,J

of laboratory test results with the
individual and arrangements be made
Government of Micronesia so that it

doctorcs opinion is prepared for each
for one copy to be retained by the
can be feferred to at any time as

requiredby doctorsor a personof similarqualifications.I recommend
also thatmore highlytrainedhealthaidsbe stationedon the islandsand
havedoctorsvisit the island3-4 timesa yearfor examinationand consul-
tation,ad thatboth the doctorsand healthaids cooperatein maintaining
the healthof the residents.

2. a. I shalllimitmy reportto thyroiddiseases.

SurgicalTreatment:

Ihe operationsfor thyroidcancerthathave been conductedare
appropriate.It is usuallythe casewith adenomatousgoiterthatoperation
is performedonly afterthe tumorbecomesenlargedcausingdisturbances.
Therefore,for smalladenomatousgoitersas seen in many of the exposed,
totalthyroidectomyor similaroperationsare not required. It is enough
to closelyfollowthe courseand performan operationonlywhen canceris
stronglysuspected.However,for the following reasons,the treatment
givenin the past is consideredto havebeen inevitable.

(1) Under the presentsystemwhereone examinationis made
per year,it is not possibleto make detailedfollow-upobservations.
Therefore,it is saferto performsuch operations on cases with even the
slightest suspicion.

(2) From the biopsy specimens prepared from surgical material,
I received the impression that some parts showed severe cell abnormality.
Considerations must be given to the possibility of such areas developing
hto cancer in the future. From the standpoint of preventing radiation
induced cancer from occurring, it is safer to perform such operations.

4

Medical Treatment:

(1) Treatment with Synthyroid after operation of the thyroid
is considered as having been properly administered in view of the fact that
the patients failed to show symptoms considered as due to hypothyroidism.

(2) Administration of Synthyroid for prevention of thyroid
diseases is also considered as being properly handled, though some patients
were found not to be taking the medicine as instructed by the doctor. This

is considered due to the reason stated in l-c, and the necessity for a means
to more effectively utilize the results of examinations as stated in 14
was keenly felt.

b. The above stated opinions are presented on the basis of my
knowledge, experience and reference from medical literature.

3. Additional Comments

Item 1. This is beyond the realm of my specialty.

209



Item 2. All of my opinions have been stated above.

Item 3. This is beyond the realm of my specialty.

NOTB: The Medical Survey Team of Brookhaven National Laboratory - ABC
is co=ting the survey with a sincere attitude in a way considered appro-
priate from the medical point of view and is not only contributing much to
the treatment and prevention of diseases among the exposed people, but also
is providing service to the health preservation of the local people in
general. I am deeply impressed by the great effort being devoted to this
difficult work which is being carried out in the inconveniently located areas.
It shall make me very happy if what I have stated will serve as some reference
in achieving even better accomplishments.

tit %~~~
Haruo&#aki, M.D.
Professor
Department of Surgery
Hiroshima University
School of Medicine
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Name:

Date of Birth:

Present Address:

Permanent Address:

Education:

October 1945

Positions Held:

October 1945

December 1949

October 1951

April 1962

October 1972

UIRRICULUM VITAE

Haruo Ezaki

December 7, 1921

17-38, Yoshijima Higashi 2-chome, Hiroshima-shi

115, Miyama-mura, Yamagata-gun, Gifu-ken

Graduated from Tokyo Imperial University School of Medicine

Assistant, Nagoya Imperial University School of Medicine
(lst Surgery Department)

Lecturer, Hiroshima University School of Medicine
(2nd Surgery Department)

Assistant Professor, Hiroshima University School of Medicine
(2nd Surgery Department)

Professor, Hiroshima University Research Institute for
Nuclear Medicine and Biology (Surgery)

Professor, Hiroshima University School of Medicine
(2nd Surgery Department)
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NATIONALINSTITUTEOFRADIOLOGICALSCIENCES

9-1,4-chome,&agawa,Chiba-shi,Japan

SenatorOlympio T. Borja
Congress of Micronesia
Saipan, Mariana Islands, 96950 October 27, 1972

Dear Senator Borja;

I have the honor to submit the report concerning the
medical examination of exposed Marshalles e. Also enclosed
please find our short communication as a reference for th
additional comments, paragraph 2.

I appreciate your kind information. Dr. Conard also
informed me of the results of the survey. I regret the
occurrence of a leukemia.

With the understanding that the information contained is
con fidential in nature, a copy of this report was given to
Dr. IL Misono, Director of our Institute, by his request.

I hope this report will be of use for the future medical
examinations.

Respectfully submitted,

Yours sincerely,

‘~~,~ =&y2

Toshi~ki Kumatori, M. D.
Head, DivisionofRadiation

Health
Encl.
Tk:tk
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Report to the Special Joint Committee Concerning

Rongelap and Utirik Atolls, Congress of Micronesia

This reportwas preapred inresponsetotherequestfrom the

Special Joint Committee. The comments in thisreport are arranged

in the same order of the subjects of discussion in Memorandum of

Understanding which I received on September 21, 1972.

Comments on:

l-a. Ithink that medical examination of the exposed Marshallese

on once a year basis is justifiableconsidering an island situation.

However, since the immigration intoother islands of the .Rongelapese

and Utirikese isunexpectedlyfrequent,

takefirm holdofactualcircumstances.

bear the responsibilityof healthcontrol

I feel that it is necessary to

For this purpose, those who

of the Rongelapese and

UtirikeseshouldinformtheTrustTerritoryGovernmentand

Dr. Conardofthesecircumstancesperiodically.These actionswill

be very useful for

l-b. The present

attach importance

of exposed people,

the following

AEC teamts

examinations.

examination methods which seem to

to thyroid function are adequate to protect the health

However, when we consider thatthe radiation health

control forms a link in the chain of general health control and that

detection of subtle late effectsin the exposed people is necessary,
m, h

1
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it is desirable,as an ideal,to add some other

present ones, f. e. chest X-ray examination to

examinations

allresidents,

to the

liver

function tests, more detailed hematological examinations, cytogeneticzd

study, etc.. Without saying, expensive equipments and man power

will be required to perform such examinations. Moreover, closer

co-operation of Marshallese is inevitable, because more frequent

blood sampling and other procedures can not be avoided.

l-c. This time, the AEC team andtheobservershadmeetingsto

discussseveralproblemswiththeRongelapeseand Utirikesebefore

thebeginningoftheexaminations.Ithinkthatthesemeetingswere

helpfultocarryouttheexaminationssmoothly.Nevertheless,Istill

feelthatthe differenceoflanguagesisthebiggestobstaclewhichmay

sometimes disturbmutualunderstandings.

Ingeneral,personnel who are engagedinhealthcontrolofthe

IUmgelapeseand Utirikeseshouldbe more trained With the help

of these personnel doctor-patient relationship between the AEC team

and the people being examined will be much more improved.

l-d. As mentioned in the comment on paragraph 1-b, more detailed

examinations are desirable as far as possible. I propose that Trust

Territory Government own a ship which has enough rooms to COrnPle%

the examinations. The ship should be equipped with an automatic
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1

1 blood analys er, an automatic blood cell counter and other small

1
examination rooms including a culture room and a dark room.

1-

1

With the use of the ship most of the results of examinations will be

I available more quickly than at present.

1 2-a. IfeelthatthepresenttreatmentofAEC team isadequate.
!“

..

1

Most remarkable lateeffectsofthe exposed Marshallesewere

Y; thyroidabnormalities. The methods ofthetreatmentofthese
.!

.1 abnormalitiesare quite adequateaccordingtothe Brookhaven

d.

1

NationalLaboratory Report.

y
2-b. The Rongelapese were irradiatedby followingthreeways;

J

‘1
‘4

externalirradiationby ~ -ray, ~-radiationtoskin,andinternal

irradiation.The treatmentsoftheinjuriesdueto ~ -rayand

P -ray irradiationwere reasonable.

B
J According to the present knowledge, when the uptake of radio-

, #
7 active iodine is suspected, inorganic iodine, f. e. NaI should be

r’
“ 7

giventothesuspiciouspatientsas soonafterirradiationas possible.

J

$
The Ilmgelapesewere evacuatedabout2 daysaftertheinitialexposure.

i
Even ifthesepeoplehad been givena doseofNaI containing200mg

,i
4

ofstableiodineatthattime,uptakeofradioactiveiodinemightnot

have been much reduced.
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Furthermore, consideringthat

18 years ago, I don% thinkthatthe

inorganiciodinewas inadequate.

Additionalcomments on:

Chiba-shi,Japan

the rescue operation was done

treatment without giving them

1. The body burden ofthe Rongelapeseand Utirikeseisconsidered

tohave been increasedby the falloutdue tothe followingtestexplosion

aftertheirreturnto Rongelap and Utirik. However, theamount of

falloutwas notso much to injurethem. At thattime, namely in 1954

and 1957, ifthey foundsome benefitin returningtotheirhome islands

and wished to livethere,I feelthatitwas notnecessarilywrong to

have made them return.

2. On the exposed Japanese fishermen the cytogeneticalstudieshave

been continuedsince 1964 by the staffsofour Division.The ctiornosorne

analysesare done by 2 day cultureofperipherallymphocytes. Some of

theresultsare summarized intheattachedpaper. We foundintimate

correlationbetween the frequencyof stablechromosome aberrations

and estimatedexternaldose or minimum valueofneutrophilswhich

indicates the severity of early radiation syndrome.

According to the report by Lisco and Conard (BNL 50029,

correlation of chromosomal aberrations and severity of early
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syndrome was not apparent.

Human Cytogenetics, Tokyo

However, Dr. M. & Sasaki,Dept. of

Medical and DentalUniversity,has found

a difference between the 175-rad group and the 70-rad group of the

exposed Marshallese (Radiation Biology Research Communication 3:

3-21, 1968, in Japanese) from the data of Lisco and Conard (Science

157:445-447, 1967) using the method with which

atomic bomb survivorswas

1189-1193, 1968).

Taking above mentioned

made 22 years after

the estimate for

exposure (Nature 220:

facts into consideration, I would like to

suggest that cytogenetical examination be done on the selected cases

in near future. This study is considered to be

the late effects.

important to detect

3. Since I am not a specialist in the field of radiation dosimetry,

I asked an authority of our Institute. According to his opinion, the

ways of estimation described in BNL report are reasonable.

In addition to these comments, I would like to make a proposal

that Trust Territory Government request the United Nations to have

an international scientific meeting on the effects of radiation-exposed

people including the Marshallese. I believe that such a meeting is

useful to dispel several misunderstandings.
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LastlyIwould liketotakethisopportunityto expressmy

great admiration for the excellent results which have been obtained

under the co-operation of AEC team, TrustTerritoryGovernment

and many other authorities after overcoming many difficulties.

“-/Lz:’i$; ~-:z.z-
Toshi~ “Kumatori,M. D.
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R&sumt?ofProfessionalBackground

I was graduated from School of Medicine, Tokyo University
in 1945 and received a degree of Doctor of Medicine. After the
graduation I entered the 3rd Department of Internal Medicine,
Tokyo University as a research fellow. In October 1945 Iwent
toHiroshima for the survey and treatment of A-bomb victims
and spent about two months, I practiced hematology. From 1948
to 1950 I was also a lecturer of Tokyo Medical and Dental College.

In 1952 I moved toFirstNationalHospitalofTokyo. When
BikiniradiationaccidentoccuredItookchargeofthetreatment
ofJapanesefishermenexposedtofalloutradiationinMarch 1954.
In1956IgotthescholarshipofJapaneseGovernmentand studied
radiationhematologyforabouta yearmainlyinOxfordUniversity,
Ehigland.IalsovisitedotherEuropeancountriesand U.S.A. for
thestudyuntilOctoberin 1957.

In 1959 I was appointed to Chief of 1st Laboratory of Clinical
Investigation at National Irstitute of Radiological Sciences. In
October, 1962, I was invited to the scientific meeting on “Diagnosis
and Treatment of Radioactive Poisoning” by the International
Atomic Energy Agency. In March, 1964, I went to the Marshall
Islands to observe the examinations of the exposed Marshallese
with U. S. AEC team. In 1965 I was appointed to Head of
Division of Radiation Health at National Institute of Radiological
Sciences. In June, 1966, I went to U. S. A. and several European
countries as a leader of a party of investigation on “Medical
Supervision of Plutonium Operator”. In August, 1970, I attended
tothe 13th International Congress of Hematology which was held
in Munich. Since 1954, I have continued the follow-up studies on
above mentioned Japanese fishermen. I have published many
papers on the subjects of hematology and radiation effects on
human being.

Toshi$uki Kumatori, M. D.
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storedin the punched paper tape forretrospective

studies. The original image stored in the disc is then

processed into an intelligent pattern for visual inter-

pretation by means of smoothing and restoration,

and displayed on CRT,line printer or curve plotter

(Fig. 8). The above procedures are also programmed

in an on-hne mode so that all instructions arc in-

itiated at the keyboard of the input-output hpe-

writer equipped in the scanning room. The viewer is

allowed to choose any image processing technique

employed in program and to repeat the display until

he finda the best one to be photographed for

diagnosis. These highspeed versatile functions ofler

the physicians many additional diagnostic informa-

tion which cannot be obtained by the conventional

methods. Details will be soon published,

Chromosome Abnormalities of Japanese Fishermen

Exposed to Fallout Radiation in 1954

Toshiyuki Kumatori, Takaaki Ishihara, Sei-ichi Kohno

and Machiko Inaba

Twentythree Japanese fishermen were exposed to

fallout radiation in the Pacific Ocean on JIarch 1,

1954. The fishermen were irradiated externally from

the radioactive materials deposited on the boat, in-

ternally from those materials which entered various

organs and by those that adhered to the body sur-

face. Although the estimation of exposed dose wass

very difficult, the external gamma radiation dose of

each person was inferred as 170–690 R for 14

days, nearly 60% of which was received on the first

day. The external irradiation seems to have taken an

important role in their radiation syndrome.

Follow-up studies on the fishermen have been

performed on an annual basis by the authors. iNum-

ber of persons examined in each yearwere15–18,
whichcorrespondedtoabout 70–80Yc of exposed

fishermen.

The cytogenetical studies have been continued

since 1964. The chromosome ana!yses were done by

the culture method of peripheral blood. At first we

did 72 hrs. culture, but since the 1966 examinat-

ions, 2 days culture has been adopted. The results

of chromosome analyses are summarized as follows;

1. The frequency of aneuploid cells was 2–3%,

which was not so high compared with that of a
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t[orrnal person.

2. The frequency of stable and unstable chromo-

some abnormalities was remarkable high. Compared

with that of a normal person, the frequency of

stable cells was 10—20 times higher, and fairly con-

stant in each annual examination.

:\ccording to these results it was suggested that

an intimate correlation might exist between chromo-

some aberration rate and the externally irradiated

rfusc of each person. This correlation was examined

on the findings of 1969 survey. The aberration rate

used was that of t}le stable cells. 300 cells on an

average were observed in each case for the calcula-

tion of the rate. As shown in Fig. 9 the close cor-

relation between stable cells percentage and external

doses were proved (P<O.01). In addition a similar

close relationship existed between these aberration

rates and minimum values of neutrophils, which

Nme observed at the critical stage (4—7 weeks after

exposure) and almost corresponded to the severity

of acute radiation syndrome of each fishermen. Fig.

10 shows this relationship (P<O.01).

Although the significance of chromosome ab-

normalities should be elucidated by further follow-

up studies, it is noted that the examination of

chromosome abnormalities is valuable for the risk

estimation of radiation exposed persons.

(Unpublished)

Fig. 9.
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Common Clone Cells with Structural Chromosome

Aberrations in Peripheral Lymphocytes and in Bone

Marrow of Irradiated Humans

Takaaki Ishihara, Sei-ichi Kohno
andToshiyukiKurnatori

The Ph’ chro[nosom{, in clwonic ~mnulocytic

leukemia is known to IN’ present in ganufocytic,

crythrocytic iind mrgakaryocylic CCIIS in bone mar-

row, but not in peripheral lymphocytes which are

stimulated to divide in culture responding to PHA.
The evidence has led to an idea that those lympho-

cytes might be developed from a separate line while

the former three cell series are derived from a com-

mon stem ccl]. In mice and rats, on the other hand,

the presence of multipotcnt Iympho-hematopoietic

stcm CCIIShas been suggested.

As a means of approaching the problem on the

derivation of lymphocytes in their relation to bone

marrow CCIIS in humans, three radiation-exposed in-

dividuals who showed presence of distinct clones

with structural chromosome abnormalities in bone

marrow were studied in order to find out whether

or not clone cells common to peripheral lympho-

cytes and bone marrow are present.

The results of the chromosome analysis both in

the bone marrow and in the cultured lymphocytes

of the three cases are presented in Table 2. An seen

in thr table, common clone CCIIS in the two tissues

did exist in cases B17 and Th-3.

In ease B-17, one of the fishermen exposed to

fallout radiation at Bikini in 1954, a clone with a

karyotypc of 4’7, YY, mar+ occurred in the bone

marrow with a [requency of about 10%. In the

Mood cultures four of the 690 CCIIS(0.58%) showed

tllckaryotypr of this ~lonc.

In ease Th-3, a man injcctcd with Thorotrast in

1945,21 ofthe519 cells(4?4)in the bone marrow

and 70 of the 3,398 cells (2’70) in the blood cultures

showed an identical karyotype of 46, XY, Gq-?,

t(2p-Gp+)

In case RT-1,a ccMc mnccr with hypoplastic

anemia rcceivcd radio-therapy, nearly 100% of the

CCIIS in the bone marrow were members of a single

cloneshowing a karyot ype of 46, XX, t(Bp+;Cq–)
and thederivatives,but none of the 273 cells

snalyzcd in the blood cultures showed this karyo-

type.

The identification of cells with the same radia-

tion-induced markers among the dividing cells in

PHA-stimulated lymphocytes and in bone marrow in

cases B-17 and Th-3 seems to be conclusive evidence

for the presence of a Iympho-hematopoietic stem

cell in man yielding both [y mphoid and bone mar-

row descendants.

The present data horn irradiated humans clearfy

demonstrated that PHA-responsive peripheral lympho-

cytes are the progeny of the same stem cell for

bone marrow cells, but they do not explain the

reason for the absence in peripheral lymphocytes of

cells with the Ph’ chromosome in chronic granu-

Iocytic leukemia or of the clone cells of case RT-1,
which are observed as the majority of the cells in

bone manrow. This is a serious problem to be solved

in future.

(Unpublished)
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MRC Department of Clinical Research
University College Hospital Medical
School
University Street, London WCIE 6JJ

:lRc
}Iedical Research Council telephone 01 - 387 9300 ext 188

reference 6th November 1972

TO: The Chairman
The Special Joint Committee Concerning

Rongelap and Utirik Atolls
Congress of Micronesia

Sir,

I nave pleasure in reporting to you on the medical examinations
made during September 1972 by the Broo!chaven U.S. National Laboratory
team and their consultants, and on the subjects specified in the
Memorandum of Understanding between Representative Hans [!iliander and
the consultants to your Committee.

I accompanied the team from September 6th to 23rd, and either
observed or took part in examinations, including that of the thyroid
gland, of most of the people seen on Rongelap and Utirik, and of about
60 of the 80 people to be seen on !lajuro. I also examined microscopic
sections of thyroid glands removed at operations on these people, and
have studied reports of previous surveys and estimates of radiation dose.

I will comment on the lines indicated in the }Iemorandum of
Agreement but think it may be useful to the Committee if I refer first
to the aims of these surveys as I observed them.

It seems to me that the surveys have, and have had, three aims
which are to a large extent interdependent.

(a) k a primary purpose, to detect at an early stage any
radiation-induced abnormality, so that early treatment can be given,
e.g. by removal of benign nodules to prevent malignant development, and
of malignant nodules to prevent their spread beyond the thyroid or the
neck; or to start or supervise treatment designed to prevent such changes
occurring (e.g. by giving “Synthroid”).

(b) In addition, to maintain a record of the frequency of any
observed thyroid or other changes, in relation to the radiation exposure
of thyroid glands. When detailed examinations need to be made anyhow as
under (a) , this record involves no additional examination or study except
of the normal frequency of changes occurring in people who have not been
exposed, and of the radiation dose likely to have been received by those
exposed. It is however of very considerable importance in the proper

planning of radiation protection measures, to know the changes that may
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occur after a given exposure and the frequency with which they occur.
This incider’II information therefore has widely recognized importance,
for example .n the International Commission on Radiological Protection,
and in the Jnited Nations Scientific Committee on the Effects of
Atomic Radiation, particularly in view of the careful clinical examina-
tions that are made on the Marshallese people.

(c) To offer any treatment, or advice about treatment, for any
condition detected by the general medical examinations, although
unrelated to radiation. It is obvious that if a strongly qualified
and equipped medical team is making rather extensive examinations in
any case to detect and treat any radiation induced condition, the team
would wish to offer treatment of any other condition as well. In fact
I think that this general and nonradiation aspect of the visit clearly
occupied a major proportion of the team’s effort. A general “sick-call”
for any ill member of the community was announced and held on each day
(in Rongelap and Utirik), and each patient so seen was discussed in
detail by the whole group in the light of the different findings
(clinical examination, blood count, X-ray etc.). The rather full clinical
examination of the radiation exposed people was also supplemented by eye
examinations and by electrocardiographic, blood and chest X-ray and urine
examinations in many cases, and these were of evident value in general
medical surveillance, as judged by conditions detected which were
unrelated to radiation but which required treatment.

Coming to the points raised in our memorandum of agreement,

l(a) . It is difficult to say at all exactly what interval is
necessary, but new nodules have been detected on this visit in two
people, and possibly a further instance of depression of thyroid function
(the latter diagnosis depended partly on later chemical analysis of the
blood sample). Both these conditions call for rather prompt action: for

the nodules, to establish by surgical removal that they are benign and
that they cannot become malignant, or to plan appropriate operation if
either should prove to be malignant; and for the depression of thyroid
function, if confirmed, to start or increase thyroxine (“Synthroid”)
dosage.

I understand that one radiation exposed person has been found to
have a significantly low white blood cell count, and this will require
immediate investigation and probably treatment.

The thyroid tumours of the type liable to follow radiation are
relatively slow growing, even if malignant, and the apparently successful
complete removal of all that have previously occurred is reassuring.
Whether this would have been the case with less frequent examinations is
uncertain. There would clearly be greater risk, however, even at this
stage after exposure, in widening the interval considerably, since annual

thyroid examinations help in ensuring that a malignant nodule is detected
early enough for it to be completely removed before it has spread too far
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examination methods appeared to me to be
and carefcl. In particular, the clinical examina-
was ordinarily done by one of the team and one

observer, with two others of the team and two other observers also in
any case of doubt. The laboratory tests used highly sensitive modern
methods of detecting any threatened, as well as any actual, depression
of thyroid function (by measuring the blood concentration of the thyroid
stimulating hormone as well as of the thyroid homone itself). They
are in general of the same type and range as those that I use in my own
work in excluding depression of thyroid activity. Apart from additional
tests that were made occasionally of the reserve of thyroid function
(by injection of thyroid stimulating hormone in a few cases), these are
the orthodox routine tests ordinarily done in sound advanced thyroid
clinics - given that thyroid scans need to be specially arranged outside
the Trust Territories if shown to be required.

I therefore do not see other thyroid tests which should be added,
or any present ones deleted. Nor do I see any tests for radiation
effectswhich shouldbe addedor deleted. It is a matterof opinion
whetherany testscarriedout as part of generalmedicalcare and
surveillance,and presumablyirrelevantto radiationeffects,for example
by electrocardiogramsor testson the urine, should be deleted. If an
expert team with the necessary facilities is on these islands in any
case, and if these tests detect treatable disease that had not otherwise
been detected, I think it would not be appropriate to delete them, even
though from the narrower point of view their deletion would probably not
impair tll,e necessary care of these peoples in regard to purely radiation
induced effects. Unless equally detailed medical examination is available
to these (and other) islanders from other sources, therefore, it would
seem to me wrong to diminish this general health protection, even though
the size of the team could be reduced if its work were confined to
radiation effects alone and if “sick calls” and general surveillance
were excluded. As it
the exposed islanders
islanders - by virtue
despite the radiation
treatment.

stands, I think it could in fact even be held that
may actually have had better health than other
of non-radiation diseases detected and treated and
induced thyroid conditions that have required

l(c) . With so little common language between most members of the
team and the people examined, an impression of brusqueness could easilY
be created, but I did not consider that the many examinations that I
saw were inconsiderate. It was particularly obvious that Dr. Conard was
being greeted as an old friend, and Dr. Sutow’s gentleness and charm in
dealing with children and young people were very evident. In general
the difficulties seemed to be only those that, for example, I find in
London In examining a patient with whom I have no common language: namely
that one cannot verbally express reassurance, cannot indicate in detail
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what examinations one is about to make, and cannot explain the
purpose or results of each.

It was of outstanding value that Dr. Ezra Riklon first obtained
from all who were being examined, an account of any sympotoms they
had, and then explained the nature of the intended examinations. In
addition, if any abnormality was detected or suspected from the
examination, ‘neas’ked,or interpreted, additional questions to amplify
the “i~istory” and to make sure that the individual understood the
position and any necessary action. I understand that this arrangement
was introduced on this 1972 visit and I would expect that difficulties
in communication will have been much reduced by this, particularly in
view of his sympathy and his deeply humane and positive personality.

On this general point, I understand that unirradiated people had
questioned why they also should be examined and should be exposed to
blood sampling and other tests. I was concerned to hear this since,
if so, it would imply that their help had not been clearly asked for,
qr understood to be, on the voluntary basis that such help would be
valuable, or essential, to the proper care of their irradiated fellow
people. The point here is that if, for example, thyroid nodules were
common in unirradiated islanders and did not progress to malignant
forms, the proper management of nodules appearing in the exposed people
might be quite different from that if such nodules were rarely seen in
the unexposed. It would certainly suggest a failure of communication
if the co-operation of unexposed people had not been asked for and
interpreted as an offer of their help.

l(d). I examined microscopic sections of nodules removed at
operation and see no grounds for disagreeing with the diagnoses - of
benign or malignant forms - that have been made. The pathologists who
have examined and reported on these sections include men who are
internationally accepted as expert in thyroid pathology.

2(a). Past medical treatment seems to me to have been on normal
and orthodox lines, and appears appropriate.

In particular,

(i) The treatment of any significant depression of thyroid activity
by a synthetic thyroxine preparation - in this case “Synthroid” - is a
routine, and the regular blood tests (for protein bound iodine and,
when the test became available, for the thyroid stimulating hormone)
enable deficiencies to be detected early. Taking the whole weekly dose
of Synthroid at one time once a week is reasonable, given the slow
utilisation of this hormone, and makes it more likely that the appropriate
average will be maintained than if doses are to be given daily. It iS

of course important that Medical Aides should check that correct supplies
of tablets are in fact collected regularly.

=.
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(ii) A temporary cessation of this administration of Synthroid
is necessary wilen tests for remaining activity are needed in patients
who have been treated for thyroid cancer, as was done in the four
affected patients in 1968. The period of withdrawal then used was in
my view longer than needed and I have discussed this point with Dr.
Conard. I find that 1 month is needzd, whereas 3 months were used
(1 of which apparently arose from delay in travel of patients for t!le
tests) . The effect of this would not be, and evidently was not,
substantial in causing return of any severe hypothyroid sym~toms, and
at least it will have made tests to exclude the persistence of tumour
tissue more rigorous.

(iii) The administration of thyroxine preparations to decrease
the likelihood of nodules developing is also generally accepted
practice, and the dosages used are normal ones. The basis for this
practice is a theoretical one (to avoid stimulation of the thyroid
cells by the body’s own production of thyroid stimulating hormone) and
it is not known by experience how fully effective it is. It cannot be
completely effective, since a nodule has appeared this year in a young
woman WI1Owas receiving this treatment.

(iv) The removal of “solitary” nodules is normal medical practice
if they arise spontaneously, particularly in younger people ,and often
also in older people if they do not decrease after thyroxine administra-
tion. When they arise after thyroid irradiation, and if only occurring
rarely in unirradiated ?eople of the same race and way of life, there
is a much stronger case for removal to exclude possiiilemalignancy.

2(b). Present and proposed treatments continuing on these lines
appear appropriate and adequate. I a~ee with the opinion in the team
tilat the nodules newly detected in two young people (by the time of my
leaving Najuro) should be removed surgically, with whatever removal of
thyroid tissue or local lymph nodes is indicated by their histological
nature (benign or malignant).

A particular problem comes up in testing for the completenessof
removal of any malignant thyroid tissue. All the four people from whom

thyroid cancers i~avebeen removed were examined in detail at the time
of operation, and by clinical examinations since, to exclude any remain-
ing tumour tissue, and no evidence has been found of any. They have in

addition had scans in 1968 which are reported as showing no concentration
of radioiodine in any position which would necessarily indfcate tumour
tissue to be remaining, no uptake having apparently been found except in
positions consistent with remaining normal tissue. I have discussed in

detail with Dr. Conard certain additional and sensitive tests that we
currently use in this situation, but these might present greater difficul-
ties than those already used, either because of the high concentrations
of a characteristic iodoprotein which is present normally in the blood
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of many of the islanders, or because the further tests would
themselves involve appreciable additional radiation, or specialized
linear scanning equipment which is not

On the three additional points on
comment:

1. It is inevitably difficult to
further tests, after the return of the

available In many centres.

which the Committee requests

assess the likelihood that
Rongelapese and Utirikese, m_i&ht

have added substantially to their radiation exposure, if only because
this assessment would depend upon the detailed planning arrangements
laid down for conducting these tests in the light of current meteorolo-
gical reports, height and power of detonation, fission/fusion yield, etc.
In retrospect, however, the measurements of background radiation and
body burden of radionuclides appear to indicate that in fact the amount
of whole body radiation was little increased, probably by less than 3%
of that initially received, following the return, either from a raised
background or from subsequent tests. The percentage increase in thyroid
radiation is likely to have been even smaller. I have not attempted to
make any exact determination of this increase, but the above estimate
shows that the decision did not increase substantially the exoosures
received.

2. The team’s general medical examinations, both of the exposed
people and of the unexposed people attending “sick call” illustrated the
wdue that periodic medical examinations always have for people living
in relatively isolated small communities in any part of the world. Your
present practice and development of periodic medical visits to the
Marshallese and other islands is thus of obvious importance in detection
and treatment of chronic illnesses. I was impressed ho~~ever by the
frequency of recent or “acute” illnesses or minor epidemics, the manage-
ment of some of which would be beyond the facilities of liealth Aides.
This point is not strictly within my remit as your consultant. I wondered
however whether the development of simple and reliable radio links, and
appropriate arrangements for discussion when necessary between dispensaries
and hospitals in the area, might not give help which could be economicall:~
practicable and rapidly introduced, and which would not tvdy allow discus-
sion of difficult problems, but mi~l~talso provide a valuasle form of
continuing training and stimulus, particularly for Health P.idesin t?~emore
isolated situations. I appreciate, however, tileproblems of supplying and
maintaining equipment, and of implementing advice that might be given by
hospitals, and t!lat questions of this type will certainly have been
reviewed already by your Congress.

3. I cannot comment as an expert on the purely p!lysical estimate of
external radiation exposure or tile data from which they are derived.
These dose estimates, however, appear to have %een reliably based on
early and subsequent readings, on conventional calculations as to tile
decrease in fallout radioactivity wit]l time, and on reasonable estimates
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of the relevant period of exposure.

The estimates of internal exposure in the initial phases depend
upon three ty~)esof assumption:

(i) The size of tilethyroid glands into w!lich t!leradioactive
iodine was concentrated, and the way in wi~ich gland size varies l.~ith
age. Estimates of gland size made in different countries do not
vary greatly, and the sizes assumed for the llarshallese children, in
the absence of direct data, are typical average values.

(ii) The types of radioiodine taken into the body, and whether
by inhalation, drinking water or food (since t!lisaffects the time
and duration of exposure). The types of radioiodine ?resent at any
time since nuclear fission are well established on physical grounds,
and the assumed modes and durations of intake seem reasonable.

(iii) Tileamount of these radioiodines incorporated in the
thyroid and hence the radiation exposure of glands of any given size.
lierethe estimate i~asto be based on measurements of the amounts
excreted in pooled urine specimens taken 15 days after exnosure, and
on assumptions as to tileproportion of the initial uptake that will be
excreted during this 15th day. The original assumption was that 0.05
to 0.2% of tileinitial uptake v~ouldbe excreted on that day. I have
recalculated this figure on the basis of the best later esti~ates of
which I am aware for the speed of discharge of iodine from the normal
thyroid and its ap:~earance in the urine, and obtain a figure of !?.097<,
in good agreement with tilecentral value for the original assumptions.
I have also seen a calculation by Dr. Rail and Dr. Berman based directly
on measurements of iodine turnover in five ilarshallese people. This
gives a higiler percentage, and therefore a lower estimate of radiation
exposure as based on the measured urinary excretion. It should also be
added t!lat,if the thyroid radiation itself altered any of these (normal)
values, it would do so by accelerating the dischar~e of iodine from the
Zland, and pernaps also by increasing the proportion excreted in the
urine. both these changes would thus lower tileestimate of thyroid dose.
The average thyroid dose may thus have been lower than estimated, and
it seems unlikely to have been higher. It must be emphasized however
that these are estimates of t:lelikely avera~e dose from internal
radiation. Doses received by different cl~ildren are likely to have
differed considerably from the average appropriate for their age, owing
to individual variations in size of gland, in amount of contaminated
water drunk, or air inhaled, and in the dischar~e rate of iodine from
the thyroid gland.

I apologize for the considerable lengtl~of this report and
recognize that mucil of it deals with minor points of technical or medical
detail. I felt however that, on questions of the type which your
Committee has raised and with wilich it nust he concerned, it T:as
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1 preferable to state the basis for opinions, even if the detail is

I technical, rather than to give general conclusions without supporting
reasons.

1

I hope that my comments deal adequately with the information
and opinions that you require, and that you will not hesitate to

1’
raise with me any other questions that your Committee may wish.

1
‘1
i

I
3

Yours sincerely,

E. Eric Pochin CBE ‘IDFRCP.

3
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f.
Dr. E. Eric POCHIN, CBE YIDFRCP

Director of the (British) ‘ledicalResearch Council’s Department of
Clinical Research, in University College Hospital Hedical Cchool,
London; and Consultant Physician in University College Hospital,
and Honorary Lecturer in the Medical School.

Fellow of the Royal College of Physicians since 1946, and member of
its Council from 1966 to 1968. !fenherof t;leAssociation of Physicians
of Gt. Britain and :{.Ireland, of the Royal Society of Medicine, and
of the British Yedi.calAssociation. Member of the Ethics Committee of
the School and Hospital.

Engaged since appointment as Director of the Department in 1946 in
clinical work in thyroid and oti~er diseases, in medical teaching, and

in research, particularly into the investigation and treatnent of
thyroid disease, the treatment of thyroid over-activity, and tl~estuclvof
the diagnosis , metabolism and t“nerapyof thyroid cancer; and author of
various papers on thyroid cancer and disease.

liember of the European Thyroid Association, the Thyroid Club of London,
and (correspondingmember) of the American Thyroid Association.

;lember of the International Commission on Radiological Protection,
formerly Vice Chairnan (1959-62) and Chairman (1962-69) of-this Commis-
sion and member of its Committee on Internal Dose.

:lember, formerly Cilairman, of the Eritish Medical Researc!l Council’s
Committee on Protection against Ionising Radiation and member of its
Committee on Internal Dose.

llember of the British Institute of Radiology, and lionoraryMember of
the Faculty of Radiologists, British Radiation Protection Association
and the Japanese Radiological Society.

UK Representative on United l~ations Scientific Committee on the effects
of Atomic Radiation since 1956, and formerly Chairman of its Biological
Section.
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Ell)jj, BROOKHAVEN NATIONAL

“Aul ASSOCIATED UNIVERSITIES,
.>

MEDICAL DEPARTMENT

LABORATORY

INC., LJPTON, L. I,, N,Y, 11973

TEWNONE: (516) 345-3577

October 13, 1972

Senator Olympio T. Borja
Chairman,SpecialJointCommittee

ConcerningRongelap& UtirikAtolls
Congress of Micronesia
Salpan, Mariana Islands 96950

Dear Senator Borja:

Thank you for your letter of October 4, 1972. I was glad
we were able to successfully complete the medical examinations
of the Rongelap and Utirik people. I am sorry you were not able
to be with us. Please extend to Vice-Chairman Wiliander and
other members of the Committee that were with us our appreciation
for their efforts in helping make for a successful survey. I am

also most grateful for the help of the distinguished physicians
of the medical observing group who participated actively in the
medical examinations and contributed a great deal to the success
of the survey.

I am enclosing a copy of my answer to Mr. Farley’s letter
summarizing in a preliminary way results of the examinations.
I am most regretful about the leukemia case and can only assure
you that everything possible is being done for him.

With regardto your returnvisit to Rongelapand Utirik,I
would like very much to send along a brief statement to the
peoples of these two islands concerning the results of our
examinations in September. I will have the statement translated
into Marshallese and will send
departure. Please let me know

If I can be of any further

you both versions prior to your
when you expect to leave.

help, please let me kn~ .

Sincerely,

+242-I-7 d?AL-L
RobertA. Conard,M. D.
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nBijL BROOKHAVENNATIONALLABORATORY

~~~ Ass~clATED uf’JivERslTtES. INC. UPTON. L,,, N.Y 11973
-.

MEDICALDEPARTMENT
TIUPHONE (514) 345-3577

October 13, 1972

Mr. Brian Farley
Staff Member
Special Joint Committee Concerning
Rongelap and Utirik Atolls

Congress of Micronesia
Saipan, Mariana Islands 96950

Dear Mr. Farley:

Thank you for your letter of October 4, 1972. You requested
a rough summary of the survey. The following suxmuarymust be
considered preliminary in nature. The medical records and equip-
ment have not yet arrived from the islands. I understand that the
quarantine due to the influenza epidemic held up the Militobi
departure for Kwajalein, where our material was to be airshipped
from.

You will remember that in the March survey we were able to
complete the examinations on the Rongelap and Utirik people at
Ebeye. Therefore, the following examinations were performed at
Rongelap, Utirik and Majuro atolls:

QQQ Rongela~

Rongelap exposed 23

Children of exposed 16
Utirik
Rongelap unexposed 6

Children of unexposed 4

Total 49

In addition, a large number of other
treated for routine ailments during sick

Utirik M

9
14

46 30
2 8

6

48 67

people were examined and
call each morning at Rongelap

and Utirik. At Rongelap an epidemic of severe gastrointestinal
infection, frequently complicated by upper respiratory infection and,
in some cases, by pneumonitis~ were treated. At least a dozen children
were involved. A total of some 40-50 people were treated at sick call
at Rongelap. At Utirik also a large number of children (26 in one
morning) and some 20-30 adults were treated for various ailments. At
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Majuro also treatment was reccnmnendedon some of the people examined
to the local medical officers. In the interest of trying to promote
a better ccnmnunicationbetween the examining doctors and the Marshallese
examined, an attempt was made at the completion of each examination to
explain to the person through an interpreter the general results of
the examination and possible treatment recmmnended.

.

At each island clinical conferences were held by the physicians,
including the medical observers, Dr. Riklon and the health aide, to
evaluate all cases examined and to recommend treatment and disposition.
In some cases, the health aide was advised as to further treatment.
In other cases, Dr. Knudsenswas asked to see certain cases on his
return visit to the islands. In other cases transfer to the Majuro
hospital were recommended for further evaluation and treatment. At
Rongelap there were two hospitalcasesand at Utirikfivecases.
We took themwith us on theMilitobito Majuro. None of thesepeople
appearedto haveconditionsrelatedto radiationexposure. Whenwe
leftMajuroat the end of the survey,the two Rongelapwomenwere )
beingfurtherexamined. Four of the five Utirikcaseswere foundto 2
have conditionsthat couldbe treatedon theirhome islandand they
were to be returned. The other case frcm Utirik needed further
consultation.

9

5
3

There were important findings in three exposed people who lived
at Majuro. Two young exposed girls had developed thyroid nodules
since last examined in1971. They were Billiam Jabwe (fenuile,age 19)
who had been exposed at one year of age at Ailingnae. The other girl
was Rokko Iso (female, 29) who had been exposed on Rongelap at age 129 .

Surgical removal of these nodules is of course necessary. Dr. %OWCI
Dobyne at the Cleveland Metropolitan General Hospital, who operated
on many of the other Marshallese thyroid cases, has agreed to operate
on theseas soonaa It is possibleto arrangetransportationof the
patientsto Cleveland. Reliminary arrangements have already been
started for this.

Tha third casa Is nmra serious. Lekoj Anjain, male, age 19, who
wam●xposadat onayaarof ageon Rongelepwas foundto havea low
whita blood call count during thesurvey.A repeatcountlaterin
th~wrvay wagavanlowar. Thisboyhadpreviouslyhadthyroidsurgery
for ramoval of benigq nodulas of that ~land in 1968 and when last
wtaminad in Krch 1971 he was found to be healthy. In view of the
●larmingly low blood count and aftar consultation withlis father, we
took Lokoj with us to TriplerArmy Hospitalin Honolulu. Thay were
unablag howvar, to gat a successful bone marrow examination and we
dacidad to taka him back to Brookhavan National Laboratory. I am
80t?y to raport that the diagnosis of acute myeloganous leukemiawas . .

1—
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THYROID LESIONS IN MARSHALLESE EXPOSED TO FALLOUT
(AS OF SEPT. 1972)6

Estimated Thyroid Ma Iignant
Marshall Island group Age at thyroid lesions Thyroid le8ions2
Jradiacion dose-gamma) exposure dose-radsl percent2 surgery Percent

Rongelap (175 rads
ganunaexposure) < 10

11-20
> 20
all

500-1400
335-500
335

89,5 (17/19)
12.5 (1/8)
16.5 (3/26)
39.6 (21/53)

15
0
2
17

5.3 (1/19
.

7.7 (2/26
5.7 (3/53

Rongelap (on Ailingnae
Island-69 rads game
expo8ure)

< 10
> 10
all

200-500
1323

16.6 (1/6)
12.5 (1/8)
h$.3 (2/14)

Utirik5 (14 rad8 game
exposure)

< 10
> 10
all

40-80
224

-

0.0 (0/55)
5.8 (4/69)
3.2 (4/124)

o
1
1

1.4 (1/69
0.8 (1/12

Rongelap unexpo8ed < 10
> 10
all

0.0 (0/61)
3.8 (5/133)
2.6 (5/194)

o
1
1

.
.

< 10 0.0 (0/31) oLikiep unexposed
> 10 4.7 (5/106) -
all 3.6 (5/137) :-

1
Do8e from

131, 132, 133, 135
I plus game dose

2
Based on number living. In parentheses number of cases/total number in group.

3
One child 10-17 years of age at exposure received estimated thyroid doses between
132 and 200 rads.

4
Fifteen children 10-17 years of age at exposure in this group received estimated
thyroid doses between 22 and 40 rads.

5
The more energetic 8horter-lived isotopes of iodine contributed less to the total
thyroid dose in the Utirik people due to later fallout, One might surmise therefore
Lhuk Lh@ blolo~~cal ef.1’~ekiveno~aof the LIIyroi.ddofl~por rud would ba Iuaa in L1)AL
group,

6
In addition to thyroid lesione, one case of acute myelogenous leukemia was discovered’
in ● 19-year-old Rongelap boy who had received 175 rad genrM radiation at 1 year of ag
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
WASHINGTON, D.C. 2~1

August 2, 1972

Senator Olympio T. Borja
Chairman, Special Joint Committee

Concerning Rongelap and Uti.rikAtolls
Congress of Micronesia
Saipan, Marianna Islands 96950

SURGEON GENERAL

OF THE

PUBLIC HEALTH SERVICE

Dear Senator Borja:

Enclosed i.s the report of Dr. William S. COle,

summarizing his recent visit to the Trust Territory.

I hope this report and Dr. Cole’s attendance at your
recent Subcommittee’s investigation will be useful
to you. We, of course, continue to be available to
assist the High Commissioner and the Congress of
Micronesia in whatever ways may be appropriate.

Sincerely yours~

Enclosure
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

RoCKVILLE. MARYLAND =

July 31, 1972

Senator Olympio T. Borja
Chairman, Special Joint Committee
Conceru+ng Rongelap and Utirik Atolls

Congress of Micronesia
Saipan, Marianna Islands 96950

Dear Senator Borja:

The attached document represents my report to you as an invited
radiological consultant from the United States Public Health Service
during the visits of your Ccnmnitteeto Majuro, Utirik, Rongelap,
and Kwajalein (Ebeye) Atolls on July 16-20, 1972.

In order to condense the subject matter, I have made my obse=ationa
and recommendations on the findings on Rongelap and Utirik although
we interviewed some of these people on Majuro and Ebeye.

My report will be released to you through the office of Surgeon
General Jesse L. Steinfeld, U.S. Public Health Service, as you
requested at the hecutive Session of your Committee on July 20, 1972.

I trust my report will be of assistance in the preparation of your
official report to the Special Session of the Congress
on August 15, 1972.

Sincerely yours-~-

b-1.//

of Micronesia

William S. Cole, M.D.
—!

Associate Director
Bureau of Radiological Health

Enclosure
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REPORT OF FIELD TRIP TO THE MARSHALL ISLANDS, TRUST TERRITORY OF
THE PACIFIC ISLANDS, AS A RADIOLOGICAL CONSULTANT TO TEE SPECIAL
COMMITTEE CONCERNING RONGELAP AND UTIRIK ATOLLS, CONGRXSS OF

MICRONESIA, ON JULY

Introduction

This is a reportof my observations
fieldtrip in theMarshallIslands,
Islands,with the SpecialComittee
individuals:

16-20,1972-

and recommendations based on a
Trust Territory of the Pacific
composed of the following

Senator Olympio T. Borja, Chairman
Representative Timothy Olkeriil, Member
Representative Hans Wiliander, Member
Representative Atajf.Bales, Interpreter
Dr. Masao Kumangai, Deputy Director of Health, Trust Territory
Mr. Brian M. Farley, Researcher, Trust Territory
Dr. William S. Cole, Radiological Consultant
Mr. Henry Moses, Majuro Atoll, Interpreter

The purpose of the visit to Rongelap and Utirik Atolls was to
interview those people living on those Islands at the time of
the detonation of the thermonuclear device at Bikini Atoll on
March 1, 1954. This resulted in exposure to fallout radiation
of those people due to an unpredicted shift fn winds at the time
of the explosion. Sixty-four persons on Rongelap received an
estimated 175 rads of whole-body radiation and severe contamination
of the skin; an additional 18 Rongelap people on a fishing trip
received an estimated 69 rads of whole-body radiation; and 157 people
on Utirik received an estimated 14 rads of whole-body radiation.
Twenty-three Japanese fishermen aboard the vessel, the Lucky Dragon,
also received significant whole-body radiation. These data are
reported by the Brookhaven National Laboratory Medical Survey Team.

In the 18 years following the radiation exposure, an undetermined
number of the exposed persons have died and others have moved to
different atolls. The Conmittee for this reason interviewed people
on Majuro and Ebeye. The four sessions were attended by approxi-
mately 300 people including exposed persons, families of deceased
exposed persons, and numerous persons In the control groups.
Although the interviews were carried out through Marshallese
interpreters, there was little difficulty in following the
proceedings.

The Chairman of the Committee, Senator Olympio T. Borja, presided
at each of the four sessions. At the onset of each session, he
stated the purpose of the visit of the Committee was as follows:
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1.
of

To determine the extent of personal injury to the people
Rongelap and Utirik Atolls as a result of the radiation

exposure.

2. To determine the extent of the damage to the land and
trees.

3. To obtain additional

4. To obtain reasonable
injury and damage to the
Utirik Atolls.

Observations

A. Medical Problems:

medical examinations and treatment.

and just compensation for personal
land and trees of Rongelap and

The examinations conducted by the medical team from the Brookhaven
National Laboratory are now resented by the involved people, both
exposed and control groups. I am deeply concerned that the Marshallese
have apparently lost confidence in the medical exandnations and the
aborted effort in March 1972 did little to restore it. I am of.the
opinion that a major source of trouble has been a lack of understanding
by the people of the purpose of the examinations. At all four sessions,
it was repeatedly asserted by the people that they were not informed of
the findings and that treatment and medications were not available.
The people attribute any and all sickness to the effects of the radiation
and believe that the medical team should treat them. The control groups
appear to most resent the examination because of the lack of understanding
as to its purpose. For example, the people from Utirik asserted they were
told they were not injured and therefore not entitled to compensation, yet
were forced to submit to the examinations. As a result, many refused to
be examined. They resent the taking of large samples of blood and feel
that they should receive compensation for this procedure.

I repeatedly heard that the involved people will submit to additional
examinations in September or October only if independent physicians from
Japan, WHO, and the U.S. Public Health Service accompany the team.

The Health Aides of Rongelap and Utirik have difficulty in administering
the prescribed thyroid medication due to the lack of written records on
the patients. The Aide on Rongelap stated he thought the records were
in the trailers but were not available to him. There are apparently no
records in Marshallese for the use of the Health Aides or Medical Prac-
titioners that periodically visit the Atolls.
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At all four sessions, the women repeatedly stated that there have
been more miscarriages and abnormal babies on both Utirik and
Rongelap since the explosion. Those from Utirik stated this
occurred during the first year after the return to their Island.
Specific dates and instances could not be determined. Apparently
there were four abnormal babies born to the exposed women of
Rongelap who were not pregnant at the time of exposure. After
much discussion among themselves, the spokesman for the women
stated that there continues to be an increase in the number of
miscarriages on Rongelap.

According to statements made at the sessions, approximately
19 exposed persons living on Rongelap at the time of the explosion,
who were under the age of 10, have developed thyroid nodules requiring
surgery. Although biopsy reports indicate only 2-3 of these to be
malignant, the involved patients believe that all have cancer. They
are not able to distinguish between benign and malignant lesions. It
is apparent that some of these patients are not taking thyroxine as
instructed. I emphasized at all four sessions that the prescribed
medication was necessary for their health and welfare.

In sunmary, the apparent lack of communication and understanding
between the people and the medical team has been a major problem.
There have been difficulties with interpretationbetween English
and Marshallese in the past but it is not a major factor.

B. Compensation:

Although I did not actively participate in the sessions devoted
to compensation, the following complaints were registered:

1. The exposed people of Utirik Atoll believe that they
have sustained physical injury from the radiation and are
entitled to just compensation. Those now living on Majuro
and Ebeye stated they wanted to return to their home but
were afraid of the radioactivity that remains.

2. The exposed people of Rongelap do not believe that the
compensation paid to them in 1964 was adequate because of
the thyroid abnormalities that have developed since that
time. The Rongelapese now living on Majuro and Ebeye will
not return to their home because of the residual radioactivity
and the fear of related sickness.



Page 4
.

0

3. The people of both Atolls believe the land and trees were
damaged by the radiation and that they should receive just
compensation for this damage. They would agree to have such
compensation placed in trust funds for the good of both groups.

4. The control groups believe they shouid receive compensation
for submitting to the medical examinations.

c. I&coumendations:

As a physician concerned with the health dnd welfare of the exposed
people, I urge that the next medical examination proceed without
further delay. In order to have the examination proceed without
difficulty, the following recommendations should be seriously con-
sidered by the Special Joint Conmittee:

,

s

*

.
1. Independent physicians from Japan, WHO, and the U.S. Public
Health Service should accompany and make individual reports to
the Special Ccmmittee.

,

2. The physicians from Japan should be -

Dr. Haruo Ezaki, University of Hiroshima
Dr. Toshiyuki Kumatori, National Institute of
Radiological Sciences

The i.mportenceof the presence of these two physicl.anscannot
be overemphasized. In my opinion, if they are not present
the involved people will refuse to be examined. Due to
possible complication in clearance of these physicians, the
proposed date of September 7, 1972, may have to be delayed.

3. The Director of Health, Trust Territory of the Pacific
Ielends, should be requested to send Medical Officers with
the examining team to treat local diseases. Such treatment
would be advantageous from a public relations standpoint
and should lead to more cooperation by all concerned.

4. Every effort must be made to improve coumntnicationbetween
the physician and the people under study. A better understanding
of the purpose of the examinations would remove an apparent major
source of resentment now evident. A written translation of the
major findings into Marshallese should be made for the use of the
Health tides and the Medical Practitioners.
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5. The Truet Territory should provide additional medical
examinations and treatment to the people of Utirik and
Rongalap. This would supplement that provided by the
annual surveys by the Brookhaven National Laboratory
Medical Team.
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APPENDIX NO. 4

Statement of Dr. E.P. Cronkite Concerning Ex[josureof Persons as a Result of

March 1, 1954 “Bravo” Shot

(From Radioactive Fallout and Its Effects on Man, U.S. Congress, 1957)
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“The estimated whole-body gamma dose to natives evacuated from the island
of Utirik following the March 1, 1954, detonation at the Pacific Proving Ground
was about 15 roentgens for a period of about 3 days, but no beta burns appeared.
It is fair to assume here that direct contamination took place due to their
mode of living, inciuding housing that was quite open to air currents. Gamma
dose rate readings were taken over the bodies of the natives at about H+78 hours
both on the beach and after boarding the ship. On the beach the personnel
readings averaged about 20 mr. per hour gaxmna(but this probably included some
contribution from the ground contamination), and after wading through the
surf and boarding the ship the levels averaged 7 mr. per hour gamma.

“The 18 natives on Sifo Island, Ailinginae Atoll, received an estimated
whole-body gamma dose of 75 roentgens in about 2 1/4 days. Of these, 14
later experienced slight beta burns, 2, moderate burns, and none showed epilation.

“In the case of the Rongelap natives, the estimated who~e-body dose was
about 170 roentgens in about 2 days. All 64 natives later experienced beta
burns to some degree from slight to severe, and over half of the natives showed
epilation from slight to severe.

“The 16 natives from Rongelap evacuated directly by air to Kwajalein had
personnel gamma dose-rate levels generally 80 to 100 mr. per hour although 1
was as high as 240 mr. per hour and 1 as low as 10 mr. per hour (at H+ about
55 hours). The remaining 48 natives evacuated by ship were reported to have
personnel readings that “averaged” 60 mr. per hour before decontamination.
The picture is further confused because some of the natives had bathed and some
had not before the arrival of the evacuation team.

“Most of the 28 United States service personnel stationed on Eniwetok
Island, Rongerik Atoll, received about 40 to 50 roentgens, based on film badge
readings. Three members of the group who were located for part of the time

in another section of the island were estimated to have received somewhat
higher doses. Seventeen of the twenty-eight personnel showed only slight,
superficial lesions with one questionable case of epilation. It should be

pointed out that the personn~l were in metal buildings during some of the
fallout time and for most of the time thereafter until evacuation. This

reduced the direct contamination as well as the whole-body gamma dose. A
film badge hanging on the center pole of a tent at one end of the island
read 98 roentgens. Calculations based on dose-rate readings at another part
of the island indicated somewhat lower doses, if personnel had remained in
the open for the period of time from fallout (about H+7.5 hours) to evacuation

(at about H+34 hours). Upon arrival at Kwajalein 1 personnel gamma dose rate
reading was as high as 250 mr. per hour at about H+35 hours.

“The above data do suggest that there may be possible a rough bracketing
og gamma-beta doses versus beta burns. On the one har,d,the natives from
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Utirik received an estimated whole-body gamma dose of 15 roentgens and showed no
evidence of beta burns. On the other hand, the natives on Sifo Island,
Ailinginae Atoll, received about an estimated whole-body gamma dose of 75
roentgens, with 14 personnel showing slight burns~ 2, moderate burns, 2, no
burns, 3 with moderate epilation, and 15 with no epilation. In addition,
mngelap natives received 170 roentgens whole-body gammadose, and about 90
percent shoued some degree of lesions and 56 percent some degree of epilation.

“It is to be recalled that: (a) The natives probably were Out Of doors
and received the full fallout; (b) the oily hair, seminaked, perspiring
bodies, including bare feet, and lack of bathing for most, would tend to
collect and hold the fallout material; (c) the time of delivery of essentially
all of the doses was 2 to 3 days. Further, it may be speculated that the
fallout on the more distant island of Utirik (about 300 statute miles) would
consist of smaller particles and also perhaps lesser possibility of overlapping
of radiation fields from these particles.”
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“Mike” and “Bravo” !iindCharts

(From Radioactive Fallout and Its Effects on Man, U.S. Conqress, 1957)
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APPENDIX NO. 6

Atomic Ener~ Commission Off-site Public Felations Program
for Nevada Proving Ground

(From Radioactive Fallout and Its Effects on Man, U.S. Congress 1957)



“4. PUBLIC RELATIONS

“It was recognized that adequate public relations is necessary
to the successfi operation of the Nevada test site. The off-site
program was designed to facilitate good public relations. This was
accomplished by contacts and talks prior to the series, by the system
of zone commanders who were largely responsible for good relations

within a specified area, by following up each incident reported
immediately and, of course, by the general program carried out by the
Joint Office of Test Information.

“TYe public relations program during the
ground work for a continuing public relations
in the interim periods.

“In general, relations with the off-site

operation laid the general
program to be carried out

populace were good.
People were particularly appreciative of the fact that monitors were
permanently stationed in their communities. Opinions expressed to
monitors indicated that local populations felt more secure with this
arrangement with regard to radiation h=ards and that they appreciate
having a local contact to go to for information or with complaints.
Off-site personnel were able to carry out a continuous educational
program since full advantage of their presence in the community was
taken and they were asked to be on the programs of civic clubs and
other organizations, to furnish material for radio programs and news-
papers and to aid in school programs.

“Prior arrangements.--Priorto the start of the series, all of the
large population centers in the area were visited by off-site personnel
to inform people of the forthcoming tests and the manner in which off-
site problems would be handled.

“Immediatelybefore the start of the series most of these coru-
munities were revisited by a group consisting of the Test Manager,
Scientific Advisor, Test Director, Support Director, Information
Director, Off-Site Operations Chief, and the senior PHS officer. A
series of talks were given in Caliente, Pioche, Ely, and Tonopah,
Nev., and St. George and Salt Lake City, Utah. In these talks the
value of continental nucleartests to the country was stressed aud the
precautionary measures to be taken with regard to public safety were
outlined. People were informed of the plans to station monitors in
their community and that these men were expected to become a part of
the community during their stay and to be of service to it in regard
to public safety, information or in any other way.

“From 7 to 10 days before the initial detonation, the monitors
with their equipment moved into the community, familiarized them-
selves with the area, made acquaintances and actively took over the
Job of public relations.



“Liaison activities.--Arrangementswere made to keep those health
officials who might be primarily concerned, informed of the activities
at the test site. The States normally involved were Nevada, Utah,
California, and Arizona, and the State health officers of these States
were advised routinely by phone of any fallout situation that might
affect areas under their jurisdiction. The personnel advised in these
instances were:

Nevada: Dr. Daniel J. Hurley, State health officer.
Utah: Dr. George A. Spendlove, State health officer.
California: Dr. John M. Heslep, designate of State health officer.
Arizona: Dr. C. G. Salsbury, State health officer.

“In addition to these arrangements, coni>cts were made with affected
USPHS officials and with local health officials.

“Activities of zone personnel .--Zone personnel conducted a public-
relations program on an informal and down-to-earth basis. They formed

a wide acquaintance in their respective areas, participated in local
events and took their instructions to become a part of the community
seriously; as for example, the monitor at Glendale who became a Sunday
school teacher, or the one in Alamo who plastered a ceiling in one
of the hotel rooms. Such intimate association with the people in the
area was good practical public relations, and while it may not have
altered completely basic public opinion regarding the tests, it at least
made the explanations of zone personnel more acceptable.

RADIOACTIVE FALLOUT AND ITS EFFECTS ON W

“Every opportunity to reach the public through talks and film show-
ings was accepted. Practically every person throughout the off-site
area saw at least one film and ltstened to at least one discussion by
monitors. This was accomplished through civic clubs, schools and FTA,
and other groups. In this connection, it should be stated that the new
film Atomic Tests in Nevada received enthusiastic reception. From the
remarks made to zone personnel, it appears that general feeling was
that, for the first time, the public was being shown exactly what happened
during a shot.

“A complete listing of public relations contacts is not available,
but the partial list of film showings tabulated in table 1 will indicate’
the scope of thiB activity:
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“In addition to these semiformal contacts, a large number of
individual contacts were made. One interesting example of this

indicates the public relations value of the film badge program.
During a routine change of a personnel film badge in Goldfield,

Ilev., the wearer remarked that “there must be sore fine people at
the test site, since they ‘~eretaking SUCh Precautions even in a
small place like Goldfield.” It must be recognized, however, that
although relations throughout the off-site area were generally
good, there are some specific areas of difficulty. An example of
this is the attitude of the newspaper editor in Tonapah, who
contrary to editorial opinion in general, has maintained a highly
critical attitude toward test activities.

“’Otherinformationalmaterial was distributed. The news release
of the Joint Office of Test Informationwere widely used by monitors.
However, the most valuable piece of educational material was the little
yellow booklet, Atonic ‘TestEffects in the Mevada Test Site Region.
Thousands of these were distributed through schools, post offices,
motels, and by other means throughout southern Nevada and Utah, and in
perts of Arizona and California. This was very well received. In fact,

some people thought so h.ighQ of it that they requested copies to dis-
tribute on their own. ~~anYof these boo~ets were picked Up by tOu.riStS

and were probably carried to all parts of the lTation.

“Special investigations.--It was inevitable that numerous incidents
requiring investigation should arise. These were of three types, as
they effectei material things, people, or livestock. AIL that came to

the attention of the off-site program were investigated and are docu-
mented in the files.

“With respec”tto mterial things, the greatest number of complaints
were from prospectors. An explanation of the transient nature of radio-
activity from fallout was generally acceptable. In all cases where
blast damage was reported, forms for damage claims were mailed and these
are being processed in the customary manner. In those cases where
contamination,fromradiation were reported, such as on vehicles, the
zone personnel investigated and were generally able to satisfy people
during these visits that no hazard existed.

A number of cases of radiation damage to people were reported.
Tk.esewere investigatedby the Cedar City Zone commander, Dr. Clinton
G. Powell, who is a PHS doctor. This procedure was so useful that it
became apparent that it was a mistake to require medical personnel to
also act as zone commanders. In any future operation, a qualified
doctor with radiation experience should be available within the off-
site program for the sole purpose of investigating claims of personal
radiation in,jury.

“Prior contacts were made with the local doctors. All investiga-
tions were made by working with local doctors. This procedure
eliminated any chance of criticism about professional ethics, increased
the patient’s confidence in the ?roced~e and did much to ‘ducate ‘he
local physicians in regardto radiation matters.
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The general procedure was to have the patient brought to the
local doctor’s office. If necessarJ, off-site monitors provided the
transportation, There both doctors examined the patient and arrived
at a decision. Any costs were billed through 3ey~olds Electrical &
Engineering, Inc.

“In no case, of those examined, were there symptoms that could
be definitely attributed to radiation injury. Many cases turned out
to be some cormon ailment, diaper rash, in one case. However, the
reports of eye irritationwere so persistent that this matter shculd
be investigated in order to prove or refute the widespread belief th.~t
this is due to test activities.

“Reports of in~ury to livestock were reported ?Iyzone personnel
and investigatedduriqz the series by veterinarians (!ia.j. Grant Kuhn
and Col. Bernard Trum) from the AEC-University of Tennessee .Lgricul-
tural Farm at Oak Ilidgeor by Dr. Wendell Brooksby, of the Utah.State
Agricultural College. There is little doubt that reputed livestock
damage will continue to be reported for some time after the tests since
livestock culture is such an imDortant part of the ecanoric life of
the area. This suggests the desirability of the continuous services
of a veterinarian with radiological trai~Ai~LF and of a sound investiga-
tive program.”
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The COtTIITSlttOO In Tokyo durlnq June. From left to r19f?t (1 to r) are: In Fflroshlma near the Peace Park Memoflal, (1 to r)

Actfng Legisiatlve Counsel MamOru Nakamura. Dr. KumatOrl, Re!Jresentative Sales, Acting Leglslatjve Counsel Nakamura,

Representatwe Atajl Sales, Chairman 01 Ym910 T. Borja, and Mr. Cha,rman Borja, Representative Timothy Olkerlll, Staff

Matasnigl Osh!, a former crew member of the Lucky Dragon. member Brian Farley, and Or. Masao Kumangai.

At the Off Ice of the Governor of Hiroshima Prefecture.Chairman
Borla (1) explains the Committee’s mission to the Honorable Itsuo
Nagano (r)whildJ interDrOter lookSOn (Center).

The Committee Poses for a picture with the staff of the
Hirosnima ABCC (1 to r) Dr. Kate, Or. Mak!, Dr. Steer, Chairman
f30ria, Dr. Allen, Representative Olkeflil, Dr. Kuman9ai. Dr.

Bel SkY, Representative Bales, ACtin9 Legtsiatlve Counsal

Nakamura, Staff member Farley and Dr. wada.
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At the Htrosh!ma A-bomb Red Cross t-foso(tal are: Dr. Shlgeto,

Cha!rman 80rJa, Foreign Affa!rs chief Mo, u Ogufa, ~n,j the other

memDars of the Committee.

At tne In$tllute for Ndclear Nled!clne ana 81010gy Of Hir O$hlma

university are [1 !0 r) two Un,dent,f,a staff members,

Representative Cllkcf,,l, S:aff Member F~ria.y, D,. NOama~a

Okam Oto. D+rector of tne inst, tute, Represent attva Ral Os, Dr.

Ezakl, ACt!ng l_eqlSidtl Ve Counsel Nakamura, and Representative

Hans Wll!anaer.

The COm M!ttee on the Sleps of the Nagasak! AsCC. In the
center of the group wear!ng wnlte IS Dr. Sadan$sa Kawamoto of
the ABCC department of mealclne.

The remains of the lnstustrtal Promotion Hall In Hirosh$ma, now

preservd as a monument.

Elderly surv!vor$ oi the Nagasaki A.b OmO honor the COmmtItae
Wltn a aance at the old Age burvivors Home In Nagasako.
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Dr. Kumangai (1) and Chairman Borja (r) compare notes as the

COmmlttee nead S baCk tO 5d10an from Japan.

Some of the Paraphernalia of the survey team aboard the

Militobl during the Sr3ptOm0W survey.

At the Majuro clock Prior todeoart, ng fOr the Islands In JuIY.

In the foreground, Partially fdCln9 awaY frOM the camera is

the fOr KIer KId915trate Of R0n9eid P, John Ai7!a$n, whoSe son

Lek O) died of Ieukemla ,n November of 1972.

Or. Cole ?f the U.S. Public Health Sefwl Ce aboard the M/v

Hafa Pclai as tte Ccmn, !t:ee deParted fOl ,tS f4fSt vISlt tO

Rongelap and Uttrlk.
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Dr. COndr.? en the bridge of the M,lltobl, at the beginning

of the September survey.
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j,--

i

-.:
<*_.::*. .-.

View of the end cf Rongela& Island show IIIg former Radsafe site

cor.strutted after ttt 1954 incl..ient.

.

‘,!

Members of the @NL team abcarrl the M/v M!l!tobt (1 to r)

Cf. Kundsen, Dr. Sutov., Or. COndrO, Cr. Cole (consultant)

and Dr. Larsen.

Decorations ana flags were a part of the welcome the people of

Rongelafl gave the Commrttee during Its July tr!p.

The Committed durtng the July t,lp to Rongalap (I tO ,) Henry The AEC JeeP and trailer on RongelaP.
Moses of the Marshall 151andS Dlstrlct Admln!strator, s 0fflCS3, Dr.

Cole, Regresentatlve Wlllander, Chairman Bor)a, Representative

BalOs, Health AtOO Joe Saul, Laboratory Tecnndc!an Nelson
Zetlka, and Dr. Kumanga!.
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The AEC deisal tractor usad to load ard unload auuipment during the

surveys on RongelaP.
The A-frame Building usat by the

BNL team as living Ssuarters during Its
stay on Rongelmx

The Small trailOr On Rongelap US- for ttrO taking of blood samOIOS.

One of tho two large trailers on

RongaiaP. Ttrls on. has I room for Us.

takinq Of X-raY PhOtOWaOhs, ●nd ●

SOctla used ● s J mesa haiL

The genarator, In another building on

Rongelap, which Providas electricity for

the team’s work during the survey.

A patient giving her madical history to Dr. Ezra Rlklon.
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l~e Other kT90 trwler usad as an examination room during th~ survey.

A reSld8nt Of RongelaP having hls X-ray pttotqraoh taken.

Trust Twrltory Laboratory Technician S*IO Shonlber

taking a 41001j ~mple.
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Dr. CO flard checks for thwold nodules during examinatlOn Of

4 resident of Rongelap.

The POOPIO of Rongelap ●t ● public meeting requested by tho CommRtae.

An attentive listener at the meeting of the Committee wlttr

the peoole of Rongelap.

Cac.taln Willle Poznanskl preparing to pilot ths Mllltobl

through the Utirlk Pass.
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Members of the surveY team with Captain willie on the flying

brld’W Of thO Mllitobl as It ndvigat~ the tricky pass at IJtirik.

Th. COmmKt. ●nd tn. POOPIO of Utlrlk after an Island maotlng, In

July.
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The village Pathway at Utirik.

.-t ..,--, .- ..7------

Another view ●fter thO same trsa~ting.

Chairman 80rja and people from RongelaD and Utirlk during a July meeting tn Ebeye.
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Commlttae mWfIOW WlliJI’IdW talking with Or. Rlkon during

the September survey.

‘[ ‘, “-- ‘--

--d..—---------
‘-’:-~h ~—----.“

71/
(

[ ,.:

TtIe Milltobi returns to Majuro after the Rongalao and Utirik

survey.

The Committees consultants: (1 to r) Or. W.S. Colo (Umtad States), Dr. Kumatort atId

Dr. Ezakl (Ja9an), and Dr. E.E. Pocmn (United Kingtiom) prior to their cieoarturo from

Maluro at the WM of ttW survey.
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